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Substituted alkanophenones of the general formula in which R1 denotes 
optionally fluorinated lower alkyl, R2 represents hydrogen, optionally fluorinated 
lower alkyl or lower alkenyl, X denotes lower alkylene, oxy, thio or a direct bond, 
alk represents lower alkylene, n stands for 1 or 2, R3 denotes phenyl which is 
unsubstituted or substituted by optionally fluorinated lower alkyl, etherified or 
esterified hydroxyl, optionally lower alkylated amino and/or optionally esterified or 
amidated carboxyl or denotes lower alkyl which is optionally fluorinated or 
substituted by optionally esterified or amidated carboxyl, R4 represents optionally 
esterified or amidated carboxyl or 5-tetrazolyl and R5 stands for hydrogen or 
lower alkyl, have leukotriene-antagonist properties and can be used as 
antiallergic pharmaceutical active compounds. The process for their preparation 
is characterised in that an epoxide of the formula in which R1, R2, X, alk, n and 
R3 have the above meanings, is reacted with a thiol of the formula in which R4 
and R5 have the above meanings, or a salt thereof and, if desired, a compound 
obtainable according to the process is converted into another compound of the 
formula I, a stereoisomer mixture obtainable according to the process is resolved 
into the components and/or a free compound obtainable according to the process 
is converted into a salt or a salt obtainable according to the process is converted 
into the free compound or into another salt. Data supplied from the esp@cenet 
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T Jfi ib L . fc> * x - y IS * * h u 
i.±TttlIl^ Sfttt»Ufe« -s+l^/ft&x 
(3 : 2) *J8t>** , J*4r>»'*°"**'* r 5 

IKCHiCIi) : 3550. 3430. 2950. 2880. 2830. 



¥1-299283 06) 

1310. 1150. 1110. 1050CO- 1 : [a] l Q { / 9 S 

0.175%) «42.3±5.7" : Rr =0.30 

4 * y /g*&x = 3:2) 

( b ) f4R . SR) -4 . S- i*»>-5 
- (3 - h'J7;t/^o^^7x^;i/) 

+ lOSeZ^d) ( 2 R . 3 R) 

-2 . 3-x#*C/-3 - (3-F')7/t/tD> 
^ ;i/ 7 i /i/ ) r a /< y - ;u 4. 5 g & f£ £ . f>j 
y 1. 7 n2> h 'J 7 )U* DftKa77ffl£fc N . 
N -■>*'> ^ o 's* J/^/* 5 K 12.75 g £ 

h y 7j.—^*x*7 ^8.25g£&JniLrt: 
ft. ISt$^2 0 i#liS!«tf £ tela Lfc. #8 
x*-/u 320«e£/ra*.. i o ^Obu: c ©fg^^T* 7 

4 v 320**_tK:*£^*:\ ft 5 # ft 

ia#Lfc^T&iSLfc« ifcft^t&Tkffi^ft&x * 
/i/T 2 j&fcth L/c. Wtaffl^^^*T7*7^ XT 

fS&tfSLfc. JL-7-Jl</^**y= (4 : 1 ) £ 



«tSL> y/6£&x*;u (3:1) 

£ ft <^ £ C V * *r ^ £ p ^ h^57*--C*frS2L 

ift«atil««5 J IH(CH,CI.) : 2780. 2695. 1670. 
1620. 1305. 1145. 1 105c*-' ; R, -0.31 (^* 
* V/ftSlf ^=3 : 1 ) tcrl g° ( ^ a n * ;u 
i*. 0.245 %) =144.5±4.1 * 

( c ) 3 - ( 4 - 7 * » - 3 - b K o * •> - 

b ju jl y 5 0 n&tpO 3 - (4-7**-Jt/-3- 

*7'D-7<fK2 7«J9ft6* h'j7x-/l/*^7 
x 21.85 g £ 2 0 BSrBTJjD&SftLLfc. &£ftfc 
«33?£*M£IC'#!3I Us x-^r/b 200a* £ >JI1 * 

1 l$Rn«#Lfc. j&feitfc^i&Sl 

1*. «.p. 211-212* "C * o fc . 



( d ) flR. R) -1 ■ 2-X^->- 

- V 3 - t'J 7 ± n s * - ;jTT 

~ fl - ( 4 -7-b»^-3 - b K p^H7 

r h7t ra75V8 Orf^CS - (4-7 

) -rQt'jV- MJ7xi/l/*^*in7*a 
■7 A V 5.55 g Sfflffi^. NaKHi 0. 78 g i? £ * ') 
^i.tert. -7'f-U — h 6 0agi7^^yT, M 
?aT 1 B$r H 1«^L. <fc^?0~5" 
Th7tKD77y20it«f© (4R. 5R) - 
4 . 5-X**->-5 - (3-h , J7^^-o>^ 
;u 7 ^ ^ ;u ) -^^-2 (E) -x-f-vui. 7 
g * 5 tfralA-ttTJra*. *t>T C CD^^*5^^7a 
T 2 "^rBia^L/c. HbtifcSSifii^'i^aili 
?g (pH7) X--7-;UTt*ajL/c. 
-ti-^X--r;i/»a5lfe>* 'J y&tt&mWL (PH7 ) TiJfe 
ill, 5SK^- h 'J «5^iiT«iSb> 
JSL/c. g££ ^+ * y/»®x^;i// h «J x * 

/U7 5 y (24:71: 5) t^<!:*). CCD^^tl!^^ 
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SILT. &8fetotf£ Lfc&£g<B{fc^«*£#fc. 
R f - 0.75 <^** y/ft&x^*,= 3:2) 
JJL2_ : (1R, 2S ) - l- l:N^>-l^ 



" C 4 - 7 * ^ 


- 3 - 


t K D * 


•> 






y □ t ;u 7 * J * 


•> ) - 


* ' *n 


3 


it 


>, 


5 ( Z ) - •> x y 


- 2 - 


4 )l<- 7 








4-**7-4H 


- i - 




7 


•y - 





7 iu * V T "C (1R. 2S) - 1 - t K a * •> 
-I - (3 - PJ7;i/;l'D>f/l/7i^/H - 8 
- (4-7tfn/-3-tKo*->'-2-rot 
fl»7x;*i^J - * * * - 3 (E),5 (Z) - i? 

A' 0. 7 g £ r h^t K a 7 7 ^ 2 0 «2 £ r£ A? L . 

;*i{:o.2N0*Kll:t h >; $ 5. i 

gnu (3 : i) r^tgj 

•> M * V/U* -7 ( {fl . MercV Lichroprep ® 
a. P. 207-209* ,l<r) g° (0.54%s * 9 J - to} 



= 96. 3 ±1.9* UV * J - /I/) : A... ( £ ) - 
220 (488840), 235/sb. 267(25940). 285(22900). 
324/sh 



M_3_ : S R)-1-U'd^- - 

- "( 4 - 7 -fe ;u - 3 E g N * * 

7"° g/U7x>»'>) - * g g - 

X- * * v - 4 H - 1 - ^y/g 



8_ 



(IS. 2S) -1 . 2 - X # * •> - 1 - (3 
-h'|7^*o>f - 8- (4-7 

-fe^/U-3-t ro*'>-2-7 , Dt>7 i ;4 

•>) - * * * - 3 ( E ) , 5 ( Z ) - x y £ . 

n. p. 68 — 69* 

( a ) ( 2 S . 3 S ) - 2 . 3 - x * » -> - 3 
- I 3 h U 7 * n j» ;i/ 7 x ■=■ JU ) 
-7DaV — Jl/ 

L ( + ) -S5S^X?-/HXr^^Kfflt5 

Ml (a) £ge&$ft<5«fcotC8gg<ZWfc 

« ferd3 ; IR(CH.CI.) : 3590. 3480. 2920. 



2870. 1330. 1 165. 1 125. 1070ctD-' ; I or 1 g° 
( / 9 J 0.175%) - -41.7 ±5.7" ;Rr 

-0.34 ( ^* -9" y/ftSIX ^= 1 : 1) 

-4yh-2 <Bl-x*^lb 
fffl IS ( a ) © x # * •> 7 3 — & 0fl 1 ( b ) 

; IH(CH,CI«) : 2780. 2695. 1670. 

1620. 1305. 1145. lliOca-'; (or) g° ( 9 a a 

*M/A. 0.15%) «-158.0±6.7 # ; R, =0.4 

( ^+ * y/ft&x 4 : 1 ) 

( c ) (lS.2S)-1.2-X**->-l 
- ( 3 - h U 7 ZE % a I 1 ;u 2 i 1 ^ L 



B<1 4 : 



2R) - l- bKo^->-l- 



~ 8 - (4 -~ 7 -fe ; U — 3 — b K o 4^17 

— 2 - y 5 b- ;u 7 1 7 * •> ) E5lOlE 

fl se ( b ) CD X * + ■> 7 r' t K ^ ^ «y 1 ( d ) 

&*Sfer*tt& ; Rr -0.61 (^**y/Bt62xf- 
;u = 3 : 2 ) 



- (4-7**-JI/-3 




* 


•> 






b * 




3 




5 (2) - J x y - 2 


- 4 ;i/ — 


7 






4 - * * v - 4 H - i 


- ^ y v 


b? 


7 


y- 2 



«.P. 210-212" , la) g° (> ^ y - 0.18%) 
= ~86.1±5.6" 

UV (> 9 J -/V) : A • • k ( t ) =220(42820) 

235/sh. 267(26660). 285(23760). 320(15800) 

m 5 : (lR,2S) : l-M'a4->-l- 

□apE MJ7iuta>»y7x^u) - 6 
- ( 4 - 7 -fe » /I/ — 3 -~ b f p t '> 2 ~ 

^x~y - 5 - A iu - ^ 7 7 - * * - 4 - * 4- v 
h - l ~ ^ y y t: ^ y ^ ^ ^ y ^ 

(1R. 2R) -1 , 2 - X # * •> - 1 - (3 
-MJ7/^n>f;i/7xi^) - 6- (4-7 
-tr*-;u-3-t Ka*'>-2-rat>7x;4 
*>) --V+-9--3 (Z) -xy^^Wl il^Wt: 

^H&tt14nb«ft ; Car) 8° (> * y - 0.115 
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%) -57.4±8.7' ; 

UV ( / 9 J : A ... ( t ) = 220/sh. 271 

(5280). 285/sh. 320(2800) 

( a ) (2S . 3R) -2 . 3 - x * * •> - 3 
- ( 3 - h 'J 7 jv * a / + to 7 * - to ) 
-70 A't-;t/ 

1. 1 g ?3?££7 vTT -65' 70 # 

k , & Ir* T & ft > ^ V 5 bA 43 © •>* > f" ^ * * * 
* £/ K 1. 5 g £ 2 tfPalJtMtT SsJniC fc. -65" - 
-70- ti 0 £<fc> *- U' y 1 5 

c£ * © (2R. 3R) - 2 . 3-x#*->-3- 
(3 - h'J7^*o>f^7*i^) - 7" o /< y 
1.7 g^lTlfc. jft«:3 o*IHIffl»Lfc 

4 0 • K±&Utz. 0 • * -CIS SioS 

yKSffift (pH 8 ) ±cr£^rt£. *f»*8 



ft RH ¥1-299283 (18) 

^* * y /ft&X * >U ( 7 : 3 ) **** * > V * 

tafetet*23 J IR(CU,CU) : 2820. 1730. 1330. 
1165. 1125. 107001-' ; R, -0.36 ( * * V / 
= 3:2) 

[a] 8° (*na*/i/i.. 0.20%) --17.5±5* 

( b ) MR. 2 R) - 1 . 2 r * * i > ~ } 
- ( 3 = E 2 to * o ^ ^ ;t/ 7 ^ ju ) 

•-2-7gb';i/7xM'>) > * -fr - 

3 < Z ) -x y 

#1*6 (a) ©X*4 £/7^f t KA^W 1 ( d ) 

i&fSfefatt^: Rf .-0.69 (^**y/ftB(xf 
;u - 3 : 2 ) 



ffl 6 : 



B R, 2S) - l- bKo ^-^ - 
- r* -= t 4 * £ - a - b F p 1 •> - \ \- 

^rjry - I - A to - 1 - ± * - I ^* ± '<L 



™.p. 222-224* : la) 1° { / 9 S - to ^ 0.135%) 
= 62. 2 ±7. 4' ;UV ( / & S — to) : X ( e ) 

- 267 (22060). 285(21140). 318/sh 

fl]7 : (lS t 2R )--l-bKP*->-l- 

7?? ;u7 x;>->) -^^4- a nrrr 

^x: y - 2 - 4 to - 7 r * ^7 4 - * f v 

s 

(IS, 2S) -1 . 2-l#*->-l - (3 

- HU 7^t o> f^7x-/i/) - 6- (4-7 
tf;i/-3-kKo + '>-2-rof^7*;* 
♦>) -^4^-3 C Z) -i^^«Hi^l«K 

SSfett* ; ■ . p. 69-71* 

( a ) (2R. 3S ) - 2 . 3-x«»»>-3 

- 3- 'J7;i/^p>»^7x ^liTT 

— 7' P >^ 



(2S.3S) - 2 . 3-x#*->-3 - (3 
- h U 7 ;u * a > ;i/ 7 a. ^ ^ ) - *T o ^" ^ — to 
^«b^5 (a) i Js| IS LTgg§0tt£«3*53i§ 



^HSiffifr ; IR(CH.CU) : 2820. 1730. 1330. 
1165. 1130. 1070CB-' ; I or 1 g° (?oo*;Ui., 
0.20%) =0.0±5* ; [a] 8° ( 9 n a * to > 
0.20%) » 475.0 ±5.0* ; Rf -0.44 ( ^ * y 
/ftfiXf^" 7:3) 

( b ) (IS . 2 S ) - 1 . 2 - x # 4 - 1 

- ( 3 ^ q 7 j u j- o » ;u 7 f ^ ;u ) 

- 6 - ( 4 ~ 7 -b ? /I/ - 3 - h a ? •> 

-=-f - 2 ° g ^ y I Z S 5 i - ^ S 5 - 
3 (Zi -xy 

ffjia (a) o^iS-r^x^+^r^xtK^^ 
^1 (d) t^«tcu-caa<z)^^«3*S5iSbfc- 

T^Hfe?*^«5 i Rr -0.43 ( * ^y /Sp^X ^ 
)U = 3 : 2 ) 



ffl 8 : ( 1 S ■ 2 R) -1 Ko4^ - 1- 

7pf ;u7xM>>) - ^^-3 (Z) 
—4 H-i-^y/t^y-2-^;^^y 

^7 t:(>£^*}£5t**> ^^x^-r;i/*>^^2 i 

».p. 239-241- ; (cr) g° (> ^ / - ^ . 0. 15% ) 
~-60.7±6.7- ; 
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UV < > * y - AO ; ^ ... ( O =216(44080). 
268(22520). 285(21640). 320/sb 

(1R, 2S) -1-1:Kp4'>"1> 





3 - b f'o* 




7* o f ;i/ 7 * 


y * * 


1 ' ' * 




5 (Z) -0 


x y - 


2 - -f ^ - 7 




4 - * * y - 


4 H - 


1 -^y/t' 


7^-2 





> * 7b X * f 

(1R. 2R) -1 . 2-x#*«>-l- (3 
->f;i/7xifl/) - 8- (4 -7tf ;u-3 - 
bKa**>-2-7'nf>V7*>'+->) - it if 9 
-3 (E).5 (Z) - X y fr* tffl 1 <2: 13 « tC U 

&3Sfefa* ; ».p. 71-72* ; (or) g° = 8l.7±8.7* 

0.115%) ;UV(>^y-;u) : 
A... (e) -217(53680). 235/sh, 271 (29120). 
285/sh. 325(13200) 

m^JK^tt. 7 ^Mii* n«. 

( a ) (2R.3g)-2.3 r xg*i/-3 



3 - ( 3 - > f ;U7 xi^) - 7* u 7* - 2 (E) 

-i;-;i/*^Wi (a) i^«t:LtgS!o^ 



*&*6t±i*tt«5 ; IR(CHiCL) : 3560. 3410. 2880. 

2830. 1590. 1050cn-' ; R, =0.39 ( ^ * * y / 

ft8xf;i/-l : 1) ; [a] g°-38.9±5.3* 

( * p p 0.19%) 

( b ) (4R,5R)-4,5-x**»>-5 
- (3->f ;i/7x^;H - y h - 2 
I E i E±± -"^ 

FfflS2 ( a ) ©x # * > 7 £W 1 (b) 

7&ftfe*8:fc ; ■ . p. 60-61' ; IR(CH.CU) : 2920. 

2820. 2740. 1690. 1640. 1610. 1155. 1130cm": 

R f -0.34(^**y/ft8tx?-A/»4 : 1) 

( c ) _( 1 R ± 2 R L Z L_x- jL - X | * -> - 1 

T-fe j ;u - f - h K p % I - 2 , - y p f 
jj^ w V>) -^gf -3 (E),5 — 
( Z ) - ^ X V 

fffl & ( b ) CD *f £ -T -5 x ;K * > 7 JU ? fc V b 

mi (d) tPI«lt:LT, 8e0ft^fg«Si&t 

fc. ftSTfetottlfc ; Rr -0.63 (-N**y/fttt 

x ;w = 3 : 2 ) 



m 1 0 : 1R.2S ) - l- bK^y;!- 

4^V *:>> -j g;^3 <R ). b m 
~ x v - 1 - a >\> - 7 - a - f 

».p. 217* (##) : t«] 8° (> * y 
0.15%) -71.3±6.7" ; 

UV ijf 9 J -flO : A ... ( O -219(51520). 

234/sh, 267(26460). 284(23280). 322/sh 

ffl 1 1 : (IS . 2R I ~ 1 ~ ^ K ° ^ ^ 7 1 T 

- 0 x y - 2 - ;u - 7 ~ t * ~ 4 ~ ? 
1v-i_H : l ^yn'7y-2-» 
EZZE3 QZ-Q3E S 
(IS. 2S) - l . 2 - x # * •> - i - ( m 

- h V AO -8 - (4-7*f^-3-t Ko* 
>-2-7 , Pt/V7xM'» - * 9 9 - 3 ( E ) 
5 (2) -c;xy*^^l<tl5ll«^bTffia(D{t 

(cr) §° (>^y-/^> 0.148%) --75.7%± 



6.8 # ; UVO 9 J — /lO : i ... ( c ) -217 

(51760) . 240/sh. 271 (27860). 290/sh. 328 
(12600) 

( a ) ( 2 S . 3 S ) - 2 . 3-x#*->-3 

L ( + ) -I5S^xf/t/i^f/u$lffflt« 
^-tt. ^1 (a) tmVfllZLT. 3 - (3->^ 
^7x-^) - 7" P 7* - 2 (E) -i; - /U*>^ 

; IR(CHiCI») : 3550. 3470. 2940. 
2880. 2830. 1590. lOSOcn- 1 ; R, -0.31 ( -n + 
* y/ftKlfJl'- 3:2) 

( b ) (4S,5S)-4,5 : ijt4>-5 
( E 3 = x ± — S 
tfi (a) ©i#+->7;i/3- t> 05 1 ( b ) 

mm&mttvj iR(cH f ci,) : 2920. 2820. 2740. 

1690. 1640. 1610. 1155. 1130. 1085ca-' ; R , 
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= 0.29 : 1) 

( c ) (IS. 2S) -1 , 

- (3-^/U7x^;H ~ g - ( 4 - 

c z ) - y x y 

HE (b) Oi#*«>7^f t K^^Wl ( d ) 

&&fe&tt9n Rr -0.51 (^*fy/ftSif 
;u = 7 : 3 ) 

ffp 1 2 : (IS. 2 R ) - 1 - b 

-fr ^ ;i/ - 3 - N * ^ - 2 - T a fc" ;u 
ft; ^'l-^^3 UU TT) 

-^xy-2--f^t/-7-f-^--4-^- 
iQ - 4 H - 1 - g y Z g 2 2 ~ 2 ~ * 

;u* J y&* K 3 £SB 

m.p. 197-198' ; (a) g a (0.14%. t 9 J - to) 
= -72.1±7.1* 5U»(/^y-iU) : 
( e ) = 218(50700). 235/sh, 267 (25780), 
285(22600). 321(15000) 



fELL_3_: 



vo r t s x. — /\s ) 
-t * to - 3 - t K n.* i> 




o — v <j — / 
2 - T a t" ;b 


7 W * > ) - i * * _ 


3 


( Z ) - x y 




4 


- * * v - 


4 H - } -^y/fc' 7 y 




2 - * to # y 



( 1 R ; 2R) -1 . 2 - x * * *> - 1 - (3 

- V *) to) - 6- (4-7-fe*-A>-3-fcKn* 
•>-2-roe;i/7*/*>) 3 (Z) 

■ .p. 136-138" ; lac) g°-28.1±7.4" (>* 
/-^v 0.135%) ;PV (^;-;u) 
(t) = 271 (26020). 282/sh . 323(13700) 

( a ) ( 2 S , 3 R ) - ? T 3 - xjg4 - 3 
2k. 

(2R . 3R) - 2 . 3-X#*£/-3 - (3 

- t * toy 3. ~to) - r a /< J - to h 04 5 ( a ) 

; IR(CH.C1«) : 2920. 2820, 1730. 
1610, 1140. 1070ca-' ; R, =0.49 ( ^* * y/ 





2 


) 


















( b ) (1R. 


2 


R 


\ - 


- 1 




2 - 


X 








- < 3 - 


> 














6 














: K 


n 






4 










is 


) - 




* 




3 






X 



i!5 : (1R.2S) : l-b^t->-l- 
( 3 - > h ± '> a ;t # - to y x. - to ) 



Titl te ( a ) OMiot 5 i jK+ •> 7 -r t K A* * 

&*&Mrtt«i ; R r =0.73 ( ^* * y/S^Kx 
*;u = 3:2) 
« 1 4 



( 1 R , 2S) - 1 - t: K o ^ ■> > 1 - 
I 3 - } * toy * k to) - 6 - (4-7 
~ b Y u * -> - 2 - T v \£ to 



;r A tl-3 ( li' x7 ~ 

4 H — l — ; y y t: 5 y - 2 - * ;u y 
BE E 2 »i.Hi — " 

Wl 3 <Z)*fj£-r * y f-iPx * 2 £13 

at. p. 238-240* ; [ <* J g° (> * y - A/ 0 . 135 
%) -31.1 ±7.4* ; UV ( / ^ y - ;b) : >l ... 
(c) = 268(21800). 285(20860). 322/sh 



8 - (4 -»7t»;i/-3 - fc Ko^> r 
T B ) . 5 ( Z ) - x y - 2 - ^ ;u - 7 
"g ^ y - 2 » x ^ » ;u 

(1R ; 2R) -1 . 2 - X * -> - 1 - (3 
- > h * •> * # ^ ;u 7 a - to ) - 8- (4-7 
•fe*-;i/-3-t Ka^'>-2-7Db , ;i/7xM 
>) -^^^-3 (E),5 (Z) --y-xy^W 

[ct\ 8° i/fJ-to^ 0.14%) -27.9±7.1* ; 
VV ( * 9 S — to) : A ( c ) = 221 (53560) . 

234/sb. 270(28980). 285/3h, 326(13860) 

( a ) ( 2 R . 3R ) - 2 . 3 - x * * •> - 3 
- ( 3 1 > V * is-h tort s-toy * ~to) 

(E) - 3 - > * 5^ * # — ^ *> y + 5 v 9 
7 to? - tofrbW 1 (a) iil«CCLT. (SIS© 

tt^$a£3Si£Ufc. *> f k: « 5fe *<3^ fcrfitt^ 

Rr =0.3 (-N+^^/ftiaxf^- 1 : 1) 
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( b ) ( 4 R . 5 R 1 1 - 4 . 5 - X £ * •> - 5 



- y 



ffil SB *tf i5 -f & x # * i/ r jv a — jufr <b W 1 ( b ) 

^H&tlfett«3 ; R t -0.35 y/ftgrx 
* ;i/ = 3 : 2 ) 
( c ) 





2 R ) - 1 . 2 




x * * 


•> - 1 


m 


y *• * > 13 )\> * 










4 - 7 * ^ ;u - 


3 




o * •> 




p t: ;u 7 * y * 


-> 







Iftg2 ( b ) * X * * >7 >U7> t £ 

/c. ttteHferfitf^ ; Rr =0.50 i^±*v/& 
& x ;u - 3 : 2 ) 

a 1 6 : (lR.2S\-l-fcKP*>-l- 



8-14 




K a * 2/ - 


2 -r o 


f ;u y x y * > ) - 


* * * - 3 




il \ - isx y- 2 


- 4 ;u - 7 


W~* — _ 


4 - t ^ 7 - 4 H - 


1 — ;y/ 



ffll 5 C ft 4 . (1R, 2S) -1-tKD* 
•> — I — ( 3 - > K->*^*'-^7i^;i/) - 
8 - (4-7*f^-3-tKo*->-2-^o 



fil/7*;*->) - * * - 3 (E).5 (Z) - 
J/iy-2-^l/-1-ft-4 - * * V - 4 H 
- i -'<y/t , 7y-2-^i'#i'K^/n^ 
^;i/^^^2(t|5l«CLT«acD^^«?^SiiL 
/c. 

p. 181* (#A?) ; Car J g° (y* 
y -/u. 0.15%) «32.0±6.7 - ; 0V ( y 9 J - 
^) : X (e) -222(51600). 232/sh. 

267 (24160). 284(22940). 320/sh. 400/sh 



8 - ( 4 


- fc K a + •> - 


2 - T d 


t:^ 7 * y * :> ) - * * ^ - 3 




(Z) -^xy-2--fvu-7 






t 5 y - 


2 - * n< ** y fig y ;u x x ;u 



(IS . 2S) -1 . 2-x#*->-l- (3 

- / b * ■> * n> # - ;u y * ;u ) - 8- (4-7 

■b ^ ;i/ - 3 - t rn*£/-2-raf;i/7iy* 

•> ) - * * * - 3 ( E ) . 5 ( Z ) - x y A> * 04 

-.p. 77-78* (fsfett*) ; [a] g° ( y * y - 
0.15%) = - 52.7 ±6. 7* : uv (y * y - ;u): 



vl.*, CO =221 (57420). 235/sh. 271 (29980), 
288/sh. 326(14320) 

( a ) ( 2 S . 3S) - 2 ■ 3 - X gg * •> - 3 

- 1 3 g > E ± •> i £ I - Zk 7 x ^. tuT 
**** */ p y — ;u 

L ( + ) -iBSS^xf/nXr^^lllfi 

ffl I (a) iHUCLT (E) - 3- > 

h * :> ii ju # yu •> y S •> O 7 /i/ 3 — £ ffi 

H©tt<&«!l£Kig L/c. 

ffifer4^1J9: Rf =0.48 (^H^/ftSif-^ 

= 1:1) 

( b ) (4S . 5 S 1 1 - 4 . 5 - X ^ 4 > - 5 

7 > ^ V> ^ /l * t ;u ? ' 

- y h - 2 (KJ - x - ;i/ 

^Jof iHasex^ + '>7;ua -;u^^>^ 1 (b) 

t^i«nLT> sao^^^^saiSL/c. 

®fer6tt*J ; IB(CH,C1«) : 3050. 2990. 2945. 2820. 
2730. 1725. 1695. 1640. 1290, 1255co-' : R, = 
0.34 ( - + ^ y /ftBTX f-;u= 3 : 2) 



( c ) f 1 S ■ 2 S ) - 1 . 2 - x 4* * -> - 1 

~d i - ( 4 - ^7 -b ^ yu r 3 r g ? a I 5 

fl!2 ( b ) O *f JfcT * x 4? + i/T to? t K*-e» W 
1 (d) iE&KLT. ffiH©{t£!B9£SiaL/c 0 
^Hferfi««9; Rr =0.54 (-*** y /ftB?x ^ 
;u = 3 : 2 ) 



4^4 


-7-b^;p-3-t 


* a + ♦> — 




f ;u 7 x y * *> ) - ^ 






( Z ) - i/" x y - 2 - 


- 4 ;i/ - 7 


-=i V — 


-K 4- * v - 4 H - 
5 — -h )\, ** y isa + h « 


- ^ y •/ 
J i» is 



3. fe©«* : p. 174-176 " ; I or 1 §° 
O^y-^. 0.155%) --80.5±6.5* ; UV 
( > ^ y -/U): i ( e ) -223(59300). 235sh, 
267 (27300). 284 (24800) . 321 (16200) 



i.com 



ft - - 3 - t KO * •> 



(1R. 2R) -1 . 2-1^+^-1- (3 
- > h + - 6- (4—7 

•fe il/ - 3 - b KD*'>-2-7 , ot>7*;* 
t> j _^ + 4f_3 (z) iittt: 

ffiferdl^fel: 1*1 g° (/ 9 J 0.11%) - 

24.5±9.1 S : 

uv { / J — JU) : X m*M ( c ) =270(22400) , 322 
(12000) 

( a ) (2S . 3 R ) - 2 . 3 - X * 4 - 3 
- 7 a a* t - 



(2R . 3R) - 2 . 3-x#*->-3 - (3 

frbms (a) ^IsUfcK LT> sa©ft^^^s 
it Lfc. 
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&S&fetfctt*i* ; IR(CHtClt) : 2950. 2820. 1725. 
1590. 1430. 1290, 1255ca-' ; R, =0.33 
* V *-n>= 3 : 2 ) 

( b ) M R . 2 R \ » - 1 . 2 - X gg * 2 7 , 1 

~- 2 - -7 a e ju? 1 S * ~> ) ^ ^ - 
KZ) -iy 

fiH SB (a) OJill£t4l#*v/7rt/f t KA^ 
031 (d) iI^«CLT. «ffl<ZHt£4&£S3it L 
fc. 

&SSferiiltt$J : Rr =0.39 (^Hv/ftSx^ 
;u = 3 : 2 ) 

^ h ^ b K o 7 ? * 2 0 a* * CD 0U 9 Id & ? > 
(1R. 2S) - l- kFD*'>-l - (3-/ 



■>A^#-;i'7xi^) - 6- (4-T-fef- 
;u - 3 - fc ro + '>-2'-rB^/i'7*M'>) 
(Z) -xy-2--<^-7-^* 
-4-** 7 -4 h - 1 - -< v / tr 7 y * # v 

f;n * 5 g m%L£. 0. 2N©7kBUfc 

* h »J ^i.rS«7. 5a£iTJU^yT. SSt4 0 

> > / -A*/* (3:1) Zft H *Lichroprep© 
RP-8(Harck) t ^ FfillUttSlU S#2 

~5^£«SCD<fc<£«>B£*!K I*B-1 2*^ 
««<Ofli^«jA*»fc. 

(#JK) ; Icrl 8° * y -n,. 0.12%) = 
22.5±8.3' ; 

UV { / 9 J — /u) : J ... ( e ) =268(25200). 286 
(29220), 325/sh 
{fc^ftB : 

a. p. 262-264" ; [a] 8° (> * -/ - ^0. 105%) 
= 17.1 ±9.5* s UV (> * -/ - H*): *—«(«) - 
268 (19680), 284 (19060). 325/sh 



01) 2 1 : (IS. 2R)-l-bK o*^-l- 

6 - ( 4 -7tf;u-3 - b Ko» : >- 
•g-7ot:/i/7x; t^) - ^ * •» - 3 

~ * * V ~ 1 H 1 :K ^'^ y " 2 

- a ;u * y eg > 3- jg x x -r ju 

(1S.2S) -1 . 2 - X # * > - 1 - (3 
-*;i/#*'>^f^7xi;i/) - 6- ( 4 - r -fe 
^/i/-3-t Ko*'>-2-7Db:^7*>'*'>) 
--.+ -9--3 (Z) - i^*>^Wli^l$t:lT 

•^i$IS*Tffl^-rS«arft««3 ; -.p. 90-91* ; 

l^) g°= -41.5±7.7* 0.13%> ^ / -;u) ; 
UV (> ^ J -/l/): >l ... ( e ) =271 (25120). 
322(13280) 

( a ) ( 2 R . 3 S ) - 2 . 3-x^4->-3 

- g p /< ^- — ;u 

(2S . 3S) -2 . 3-X#*->-3 - (3 
- / h + ^ * ;i/ — 7 i — ) - 7 o a'; - iu 

fefe?*««J ; IR(CH.CIi) : 2910, 2780. 1705. 
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1590. 1570. 1415. 1270, 1235c 0 -'; R f -0.36 
( -n* * y/ft68x ^/b= 3 : 2) 

( b ) < 1 S , 2 S ) - 1 ■ 2 - X * * -> - 1 

3 (zi - x y 
ffige ( a ) ©«J5&r *xrf* '>7iUft K*>& 
Ml (d) £Ht*caH®Jb£49€a*ilL>*:. 

H 2 3 : Li s 2 R ) - 1 - fc r p j •> - 1 - 
{ 3 - j Y * •> 1* fls* ~ fry ~ iV) - 
6- t4-7t»^-3-b Kpt ;EE 
2 - T p b' ;u 7 x y * *> ) - ^ * -fr - 3 

-> * * V - 4 H - 

h ') iH^ 



W 2 1 O *t&-f -5 > f/HXf /u^ £ W 2 

; m. p. 208-210" ; [oc)Z°{/9J- 
0. 12%) - -41.7 ±8.3* : UV 
X... (e) =268(21060). 285(21540). 325/sh 



gj23 ; ( 4 R . 5 S ) - 1 , 1 . 1 - MJ 7 ^ 

•fe - 3 - b K p * > - 2 - T p b" TP" 

T ^). - > ' x y - 5 - - 7 -¥ * ~ 
"4 - * * J - 4 h - i - ^ v v b 5 y - 
2 - * ;u y 63 > 5- /i/ x x y ;u 

( 4 R . 5R) - 4 . 5 - X # * > - 1 . 1 . 

l-MJ7;b*o-l 1- (4-7**^-3- 

b K o * •> - 2 - 7" n b' >i/ 7 W * •> ) -^yf 

* - 6 (E).8 ( Z ) -i/'xy/r^Wl 

«.p.64~66 # . [aj g° O*;-^. 0.15%) 
-147. 3 ±6. 7' . UV ( / S - JU): A mmK ( e ) 
-220(48960), 270(28500). 283/3h. 325(13400) 

( a ) (2R.3R)-2.3-x**>-6, 

6 . 6 . 6-H)7;i/^o-'N + t- 2 (E) 

-x;-/^>^i (a) ii^«{cea©ib^«!i 

tefetettft : lal S° ( * a p 0.17%) 
-35.9±5.9' : IR(CH,C1«) : 3550. 3420. 2950, 



2890. 2830. 1125cn-« 
- x -y — 7u 

gfJSe ( a ) CDfctiSr *W 1 ( b ) t 

; IRCCH.Cl ,) : 3050. 2980. 2930. 
2820. 2730. 1695. 1645. 1450. 1150. 1100c.-' ; 
R, -0.41 (-** * V/fifc&X*/i/« 3 : 2) 
( c ) (4R.5R) -|,5-x^->-l . 

1 . i - jh 7 p - i i - { 4 - 7 

7 x y * :> ) - (E).8 

(Z) - >' xS 
fl gfi ( b ) CD x # * *> 7 ;i/r b K *r £ W 1 ( d ) 

iSfffi}Att«;Rr =0.48(^**y/ft8x* 
- 3 : 2 ) 

W24 : (4R.5S)-1.1.1-MJ7JU 
jp-4-t KP^-l j-\4-7 
•fe 3- ;b - 3 - b Kp^->-2-7p gju 

( Z ) - »>' X y - 5 - 4 Jl* - 7 - j- it - 
'4-ttv-4 H — l "^y/K?y- 

2 - h jg g y B £ D 5 

^23 CDWlCr -5 > f-;i/X ^ x^*>^0Jl 2 £ 1^ 



^-^'ife^^ ; «. p. 198-200' ; [a) g° 
(/*>>-/U. 0.15%) =127.3±6.7* ; UV 
(/ 9 J -/U): X... ( e ) =221 (48820). 230/ 

sh. 267(25440). 285(23080). 322/sh 

(4S.5S) -4.5-X«^^-l . 1 . 
l-M7A*n-I 1- (4-7*^^-3- 
b Ka + i'-2-rDt>7tM'>) - y x 
*-6 (E),8 (Z) -S?xy*&Wi£EHftK 

..P. 69-71* ; (or] g°= -153.3±6.7* (/* 
J 0.15% ) ; 

UV (> ^ y -*): Jl... ( e ) - 220(49560). 235 
/sh. 270(29220), 285/sb. 325(12990) 
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( a ) f9S.aS)-2,3-***->-g , 

L ( + ) -a5tt^xf-/ux^x^*ttfflLT. 

6 . 6 . 6-h l )7fl'* a » * * - 2 (E) - 

(a) iHUlCfllBOfli^lJ* 

ttferfittfe ; [irl .P (* a 0.17X) 
«-25.9±5.9 # : IRCCH.C!.) : 3550, 3430. 2940. 
2880. 2830. 1125cb-' 

file (a) ©ttfc-r*X***'T*3-A'*6 

ttft&ttttfB : IB(CH.Clt) J 3050. 2990, 2930. 
2820. 2730. 1695. 1645. 1450, 1150. HOOcn" 1 5 
R f =0.36 (~**<r y/Mlf*- 3:2) 

^^^^ 
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Ml (d) £^f*C48gfi©{t£fe£32iILfc. 

6 



NS.5R -1.1. - 7 
J a - j - b V d 4 •> - 1 j - ' ( 4^ 



— _ i - ^ y y g y - 



M 2 5©WliS;t5^^i^f^^'b«f2i^ 

*«- * »ftt»5fe : «.p.201-203* » lor] §°(> 

0.15%) — —117.3 ±6.7 m ; 
UV ^ J — /!/) : A ... ( e ) -222(48320) , 233 
/sh. 267 (26440). 285 (24440), 330/sh 
M2 7 



( 4 R 


5 S ) 




MJ 7 /l' 


* X2 - l 






4 - 7 Hr 


* a/ - : 




d * > - 2 - T 


n t." ;u "7 



- -Mb ■ 



T"- ~c y 7 g I 2 - z ~ a ;u S 2 as > £ 
;u x * -r )i> 

( 4 R . 5R) - 4 . 5 - x jK * •> - 1 . 1 . 
l-MJ7^*o-9 - (4-7tf;i/-3-t 
K o + > - 2 - 7" n f ;u 7 x y * •> ) - / y - 6 
(Z) -x y*&M 1 *H««:«H«'Mfc£«"*3* 



it Lfc. 

93 ; IR(CH,C1») : 3530. 2920. 2890, 
2820. 1720. 1640. 1605, 1585CB"' 

( a ) (2S . 3R) - 2 . 3 - X * * •> - 6 . 

6 . 6 - MJ 7^/^p-^»»»-/U 

(2R.3R) - Z , 3-x#*f-6 ,6 , 

6-M)7^*o — ^*^M5 (a) 

ffifenfctffe : (b.p.) 80-81- /26 .bar. ; 

la] 1° (?on*n/A. 0.15%) 10.7 ± 6. 7* 

( b ) (4R . 5R) - 4 . 5-X 

XI 1 - r 'J 7 ;u j p ~ 9 ~ < , 4 - 7 -te 

3- /b - 3 - t. K a * •> - 2 - T a X IV V 

^ J * >) - > y - b ( Z ) ~ X~ 

me (i) ox<*^7^f t k*»6«i (dj 

% SI fe nfi ©J 



: ( 4 R . 5 g ) - ) , , 1 1 - h V 2 % 

^ g - 4 - E F a £ i/ - 9 - ( 4 - 7 -b 

3- ;u - 3 - fc. ~a * »> - 2 - z p t-' JU 2 

j ± *, ] j-=j y I £ ( £ ) ± X y - b 



ZjQk - 1 . - ; * * - 4 - ; ^ v - Off 

M2 7©^i5t5/f ^x^r;M^*H2 ^l^ 

r$1Sat«* ; «. P. 204-206* ; I a } §° ( / 9 J 
-;u. 0.15%) -42.7±6.7 # ; 
UV (/ 9 J - Jl/) : X ( e ) =218(36920) , 268 
(20280). 285(20180), 325/ah 

mifelMattv M*tx\ 
* . 

( a ) 5-(4-7**;b-3 -b K n ^ ^ - 

5 - (4-7tf;t/-3-t Ka + '>-2-7" 
a t # ;i/ 7 x y + *> ) - y * y o ^ K h ffl 1 
(c) £E«K«a©<fc£!g9£'SjiLfc. 
!°&@b'b ; «. p. 82-85' 
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( b ) (2S . 3R) - 2 , 3 - x * * •> - ^ 

( 2 S . 3R) - 2 . 3-x**:>-^T*y 
-;uje>£0J5 (a) &ftfftca£eo>{b£«9*g3& 

la] g°= -99.4± 0. 1 ' 
( c ) 





l, 6R) -5 , 6 


- X # d 






- c 4 - 7 -t ;u - 




■ a * > 




- 7 1 a t: ;i/ 7 i y + 




't'A - 



fli) ge ( a ) © X # * 7 Jl/f t K Jt> & 03 1 ( d ) 

gn 3 o 



( 5 R 


. 6S) - 5- tKa*£/- 


l 


2 




- 7 -b f- ;u - 3 - t Ko*-> 




2 




f ;u 7 i J * > ) - Ff A — 


7 






-xy-6--f;b-7-?-* 















0)2 $<Dttfc+Z/*ji,xA>rJi'frZ>W2£® 

a. P . 192-194* ; la] §°(>^/-;u. 0.125 
%)=+5.6±8.0* : UV (> ^ y - /I/) : 
A... (e) =218(38000). 268 (22040). 285 



(21120) 
«3 1 : 



325sh 



( 5 R 


• 6 R } - 




K n * •> - 






- 7 -tr ;u 




b 


* n * *> 






f ;u 7 i / 








7 


(Z) 


- x y - 6 








- 4 



- * /b 3 



~ 1 ~ ^ r 



(5S. 6S) - 5 . 6-X#*->-l2- 
(4-7-fef-iU-3-fc K o f i/ - 3 — 7 n fc* A* 
7*/ + >) - K f * - 7 (Z) - x y rf^ £ Ml 

fcHfefatt^; Rr =0.41 y/m&x* 
/u« i : i ) 

( a ) (2R t 3S) - 2 , 3- - x * * ♦> - 

(2S . 3S) - 2 . 3 - x # * *> - ~* 7* V 
-/b*>«>>W5 (a) <fc l3»K«II<ZMb£%£3Sl]i 

( <r ) g°= +104.3±0.4" 



( b ) ( 5 S 



6 S ) - 5 . 6 - X f ■> - 



7 ( z ) - x zr 



m 3 3 



Siie (a) fl>x#*«>7;uf b K^&Wl ( d > 

&ftfer*tt$3 : R * - 0.42 ( * y /ftKi * 
;p - 3 : 2 ) 

{fll 3 2 : (5S . 6 R ) - 5 - K o * - 1 2 
m - (4-7H;^u-3- kKPj'> EX 

- 7 % a t.' ;u 7 * v * y ) - v z 73 7 

ffl 3 l6DMlt5-r>S>^^X7.-r^*^^2il3) 

b.p.192-194* ; [aj PO^-/!', 0.145 
%) = 0 ±6.9* ; 

UV ( / 9 J — ) : A • • » ( e) =218 (37060), 268 
(21760), 286(20520), 325sh 



H R , 


5 S ) - 1 . 1 . 1 




7 ^ 


* a - 4 


- fc K n * > - 1 1 




- 7 


-b x /^ - 




- 7 a 


f ;u 


7 *. J * 


) - b y -r * - 6 




- X 


y- 5 - 


- 7 - * * - 4 






4 H - i 


- ^ y v t* ^ y - 2 




*5- 



( 4 R . 5R) - 4 . 5 - X « * > - 1 . 1 . 
I - h «; 7 it a - 1 l - (4-7-bx/b-3- 
t Fo4 , >-2-7Dt^7*y + , >) - $ y x 

*-6 (z) -x vfrhw i tpe&csa©^ 

&«fetfctt«3 ; R f - 0.47 ( 7 y/ft^xx 
yu= I : 1 ) 

WftfiKt*tt* (2S,3R)-2,3 
-x#*i/-6 . 6 . 6-F')7^*Q^*ff 
-/b*fc«l (d) <!: [^HftK3Sit2 ft*. 

W 3 4 



( 4 R 


» 


5 S) - 1 , | 






* a - 


4 


- t K a ^ *> - 






-b -r ;u 




3 — t N + •> 






7 i y 




•> ) - ^ y 


- 6 




y - 5 




^ - 7 - \ * 




- ^ + v - 


4 H - 


1 


- y •/ f ^ y 




- * ;u M y 



3 3 CD«^r-5> 3-JUXXf;H^^«2 
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..p. 193-195- ; tal §°(y*y-^ 0.135 
%) -+16.3±7.4* sU¥(> > 
= 218(37380), 267(21380). 286(21020), 325 /sh 



1 3 5 : (SR.6Sl-5-fc ra*->-iq 
^7a eSuy 1 y * ) ~ f * T 7 ( T) 



~r/-5->(^-r->t-4 Ej5 

(5R . 6R) - 5 . 6~X#**>-10- 
(4-T**-^-3-fc K o * •> - 3 - -T* o hT ;i/ 
7 * y * •> ) - y * - 7 (Z) -x^^ii 

ftSfefi&ttfe ; ( cr 1 fS* { J 9 J — R** 0. 135% ) 
= +48.9±7.4* ; 

UV ( y 9 J - /U) : >l -.«( e ) -= 216(38140) , 271 
(24040). 285sh. 322(12700) 

^36 : (5R.6S) - 5 - b Kp» •> - 1 0 

~-xv - 6 - ;u - 7 - **-4 - * 
^H-l-^^y-iiE ZE 



15 1-299283 (26) 

«& k «a sail *v>TJg^^<t o m 

m. p. 58-60" : [ a 1 0.130%) 
-+36.2 + 7.7' ; 

UV ( y ^ y — *0 : X ..«( e ) -218(35240) , 269 
(20760), 283(19800). 330sh 

W 3 7 : (5S. 6 R ) - 5 - b K a * > - 1 0 

= =T a t: ;i/ 7 ^ y * :> ) - t" a - 7 ( z ) 
-xy-6^ip-r-4-4-t^ 

(5S . 6S) - 5 . 6-x**->-10- 
(4 - 7tfil/-3-t K o * i/ - 2 - 7* o t" ;U 

7 * y * ■> ) - f-' * - 7 (Z) - x y ^ tfu <£ 

T&ftfen&ttlfc ; (ctl PO*-/-** 0.115%) 
= -50.4±8.7* ; UV (> ^ y — AO : * ..«( e ) =• 
217(38000), 271(24100), 285sh, 321(12800) 
iH^Httl*. tf . (2R. 3 S ) — 2. 3 

-i#+->-^r^t-^^^i (d) & h t* 

fctSfenlitf^ ; Rr =0.52 V y 



* - 7 : 3 ) 

m 3 8 : (5S. 6 R ) -5-fcKo*->-l 0 
• '- (4-7-fef»;i/-3-li K o * > - 2 

v - 4 H — l ; y y t: -5 y - 2 - "%~7u 

g y a i O ^ a a 

$3 7 © ft £ f * y f;n^r;u^^2 tm 

a. p. 224-226* : (a) g°(y*y-/U. 0.145 
%) = -29.0 + 6.9' ; UV(y * y - ;p> : X ... 
(e) =219(38760). 268(21880), 285(21260), 
325sh 

ffl 3 9 : (5S.6R) - 5 : bKPt : >-lQ 

- (4- L 7-fe»/u-3-feKP**;/-2 

- y n b- ;b 7 y * -> ) ZzSlEI I z ) 

"-jy-6-'f^-7-f3l--4-tt 
v - 4 H - 1 - ^y/b'? y-2 ( N - 
g y -fa" y 7, ju & y y $ •>' ) - a ;u # 

& ffc > f- U y 1 0a£O (5S . 6R) - 5 - k 
K o + •> - 1 0 — (4-7tfil/-3-tKu* 
•>-3-rDtT;i/7*y*y) - f * - 7 (Z) 
-xy-6-4/U-7 -*-*-4-**V-4 H 

- l - ^ y / t: 5 y - 2 - * /u* y B 0.20 g 

£ . y -tr y * ;u * y 7 5 K 6 0 a*. 4 -->Vf 



;u 7 s y f'J y- y 4 4cg;fccfctfN-X^n/-N' 
- ( 3 - $; y ^ ;u 7 5 y 7" n f /u ) - *;b*"i/-< 
$ KSSIT Oogi:. 7/^yTs Ijat*2 4** 

r^mwLtz. &t>titzmmz&<bs * ^ y 3 o & 

2&&#>L. * •> ^ ±T A:^?6 

s^y ^- y/y ^ y ~^ 
(9 : 1 ) ^i^i/'in'^TM^nit 

• .p. 140-142- 





5 SR) 






h * •> * ;u *• - 


;u - 4 - 


b 


* a 






- ( 4 - 7 -b 5- 


;u - 3 - t 


* a 






- 7 1 a f ;u 7 i 



;y-7e:^y-2-a;u^ y ^ 



y f- ;i/ 



— 

x x r ;u 

( 4 RS . 5 SR ) - 4 . 5-X#*->-l-y h 
* i> * =- t\> - § - (4-7tf^-3-t K 

D + ->-3- , 7'atr;i/7*y*2/) - y y - 6 
(Z) - x yfr t>W l &H«c«a©^^«5*S 

ia L ^ . 

*afer$tt$l; [a] 8° 0.125%) 



-610- 
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= 0. 0 ± 8, 0 ' ; 

UV(> 4* y — ib) : J •»» ( « ) =270(24000). 340 
(13200) 

iti&Hmi. WjLWT. 5 . 6-X**>-6- 

Sf&ittS!; R. -0.35 (^4tv/»Sxf 
;u = 3 : 2 ) 
H 4 1 



( 4 RS . 5 SB 1 1 - 1 - * JV sK * > - 4 - 
fc? p 4 ■> - 9 - < 4 - 7 * * - 3 f 
"E" ' p * *> g 2 - -T o g ;u 7 * / * •> )_ 



■=7 y - 6 ( 2 ) - x y -- 5 - ^ - 7 
-g ^ y - 2 - a ;u £ y & ~ -J- h'J^ 
VTTr h 7 t K o 7 5 y 1 5 nfi £ 0?i 
4 0G)>*-'l'X*-r;t'0.24g£T§&?L. 0. 2 N © 

;kKtt*MJ$ii7£?£3. 8flfi£&JjnUv <d jg 

•> 'J 5 ii ({?fl^l±\ flerck Lichroprep ® 

RP-8) (7 : 3) £flH* 5 

* p ^ h^^^-c^iffls^Ltaaroit^ 

ft £ » fc . 

». p. 248-250' (#ft?) : UV ( > * / -/v): 



X... («) = 218(33900). 268(18580). 284 
(18240). 330sh 



I 4 2 



10-14-" 

— 2 "7 ' 

(E) , 5 



) - l'U'a^>-l- 

, y -fe » ju - 3 - k p * •>" 
^ g ;u 7 ^ . / * ♦> ) - y fJ - 3 
( Z ) - x y - 2 - 4 -~T 

' - 2 ~ a ;u a* y > 5» ;i/ x ^ -tjU 



(1 R . 2R) -1 . 2 - X * •> - 1 - (3 
- hU ■7fl,*a/1-Jl'7x.~JU) - l 0 - ( 4 - 
y * ^ ;u - 3 - t K o + > - 2 - -Taejuy^j 
* >) - 3 (E),5 (z) - x v & 0f 

&Hfe*E&tt?g9 ; Icr) 8°(CHCl,. 0.363%) =46. 6± 
2.8 # ; 

UV(CHCl,) : X .»* ( e ) -270(26500). 285 
(24240). 322(15200) 

( a ) (1 R . 2R)_-1 . 2-Xd?4^ - 1 



_i _i- »i « C. j — 1 . ,c - ^ t- — 1 

- ( 3 - h'J7A/^o^^7*^^) 

~1 0 - ( 4 - y -fe - 3 - fc- K p f 

( E ) . 5 ( z ) - g j y 

5 - (4-7*fn*-3-t 



p f 7 a y * > ) ;b h ij 7*i/i/*x. 

^H7D70' ($29 ( a ) ) £ ( 4 R . 
5R) - 4 . 5 - x * * «> - (3-M;7;1/*p 
/ * fr? ' y Y - 2 (E) - X * — )\* 

iw\ (b) ) *bM\ ( d ) tm^^m&oit 

iStSfenilttfe; (al g°(CHCI 3 , 0. 224 %) -70.8 
±10* ;Rr=0.50(^** y /g£6£ x * ;u - 1 
1 ) : I R CCKsCt t) : 2960, 2930. 2865. 1735. 
1625. 1330, n25ca-'. 



1 0 - (4 - 7tf-;i/-3- 


fc 




p * is 


-2-7nf;i/7ini>) 








( E > . 5 (2) - x y - '2 






;U - 7 


-^-4-Hv-4H- 


1 




^y/ 



«!S-r*/^/i/X^^^/ ( W 4 2) fr^2i 

■ . p. 217-219* ; [a] 0.160 
%) = 145.6 ±6.3- ; 

UV (> * y -;u): X... ( c ) =220(50480). 230 
(sh). 267(26240). 284(23000). 320sh 



A 4 4 : R, S)-l-bPP^ : l- 

x y - 2 ^ 3 fc - 7 - ^ ^- g 4 - ^ ^~ 
Ji/ ft y tf > ^ /i/ x ^ » n7 
(1R. 2R) -1 . 2-x#*->-l - (3 
->f-;i/7i^/u) -10 - (4-7-fe^;u-3 
-tKn*C/-2-rofcT;u7*y*->) -x* 
-3 (E).5 (Z) - ^iy^^U^HItcig 

■ . P. 59-60* ; (or) g°(CRCl a . 0.163%) -31.9 
±6.r ; UV(CHCl a ) : X ... ( e ) - 241 (31420). 
286(23060) 

( a ) (1R.2R)-1.2-X^^>-1 
r (3->f;i/7x^;u) - i Q - TT 
-y-fe^;u-3 L b N»>>-2 - 

7x^->) - ^' ^ - 3 (E).5 
^ z ; - x^ 

5 - (4-7tf^-3-t FD+>>-2-r 

oh*7i/7*y*i>) — h 'j 7x-;u*^ 

*^^i.yp^-< K ( 0«29 a) i (4R , 5R) 

-4 . 5-xtf*'>~5 - (3->^yi/7*j.;u) 
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--<n-2 ( E ) - lt-^(W9b) *»^« 
1 (d) <tE«KS&©<t£45-£33i£ L fc. 
gftfetetKlfc i la! g°(CHCl,, 0.273%) -118.7 
±3.7* ; Rf =0.62 ( * * * /ft & X ^ ;i/ = 
3:2) 

~ >■ x y - 2 - ^ % - 7 1 ; t * * 1^ 
v - 4 H - 1 - ^ y / b' 4 y - 2 -IT 

f ^i^f^ ( 0<J 4 4) fcbWt £ 

>. p. 208-210' ; la] B° </» 0.30X) 
=-50.7±3.3 - : 

UV ( ^ * y -AO : * ..«< e ) - 219(52420) , 230 

(sh), 267(26620), 285(23520). 325(sh) 

gjL46 : f 1 S ■ 2 R) - 1 - p*'> - 1 - 

•> - 2 - y a k -7 a J * > ) - # - 
X3 | C 5 ( Z r 7 3 x y = 2 - 3 ju - 

Tt * * " * " T * Y ~ A h T 1 y 
V n' 5 y - 2 - * jfc g y fig > » g x^TT 

(IS. 2S) -1 . 2 - X # * •> - 1 - (3 



- h y 7 ;u * ° > *■ a* 7 * a/ ) -10 - (4- 

7 * ^ A/ - 3 - k" K o + > - 2 - 7" n t'fl/7x>/ 
* •> ) - * - 3 (E),5 (Z) -i^xyfr^W 

: R f -0-48 VSSif'^ 

1:1) 

( a ) (1S.2S1-1.2 -x**->-1 

.1 ( E>. 5 ( Z ) 1 ^ x y 
5 - (4-7-fe*n/-3-bKn*v/-2-7* 

*i*i*7nT-< K (9129 (a) ) £ (4S . 
5 S ) - 4 . 5-X**->-5 - 
tn>f;u7xi^) - y h - 2 (E) - X * 

-;M^3 (b) ) * & w 1 (<i) i^^^aa 

; [al 8° (^an*;ui, 0.454 
%) = -86.8±2.2* i Rf =0.46 ( ~* * * V / 
ft»X*-A/« 1:1). IR(CHtClt) :2960. 2930, 



1730, 1625. 1330. Il30cfl-' 

flj 4 7 : (IS. 2R)>-1"k KPt»-l- 

Jt^t4> ^^X^r^ (014 6) *h £ 0U 2 £ 

«. p. 168-170* ; la] 8° < j« * / - 0. 150 
% ) = -66.7±6.7 # ; 

UV (> ^ y -AO: A ( t ) = 220 (49640), 230 

(sh), 266(25640), 285(22140), 320(sh) 

ffl] 4 8 : (lR,2S) T l-b KP^y-l- 
m 3 ±3 - r- 'J 7 fcg a > f £ 7 I ~ g j T - 

1 3 . 3 . 4 - M 7 a,* o r o g 

~t) jx)»-> l ~*£*-3 (E). S 
-TZ f - >' x y f- 2 - a, - 7 - f g - 

(1R.2R)-1.2-x^*>-1-(3 
- y 7 /l/ * o > ^ 7 * - ^ ) - 8- (4-7 
tfiU-3-bKn*j/-2 - C3 . 3 . 3-h 
•J 7 ;u it o r o f JU ) 7W*'>) -^^^-3 
(E),5 (Z) -•y*xy^«b0U£^«CSlfl<Z> 



; Rr -0.34 (^**y/ft62x*- 

= 1 : i ) 

( a ) (1R.2R 1-1 2-i^->-1 

^ fl 7 1 ■! 7 ;u*p > **7 * 

- 8 - (4 : 7-(!fJl/-3-k Ka^y 
2- 3,3.3-MJ 7/^p 



fcT ; U ) 7 x / ^ ■/ J 



- h y 7 ;u ^ p r a" 



5 ( Z 

3 ( 4 - T*f fl'-S - t Kn*'/-2 - (3 . 
3 . 3-h 1 J7/u^P7 # PtT;i/) 7*/ + >- r 
a fc' ;i/ h y 7 * J- * * * — -5 i* 7* a ^ -f 
(4R. 5R) -4 , 5-x#*>-5 - (3- 
h , ;7^u*a>f'^7*J-^) - y h - 2 (E) 
-x*-;u(0U (bH^^Ml ( d ) & H « 

gS&ilttfe ; [a ] 8° ( * o a * /l/ 2^ 0.406 
%) =-58.6±2.5' : Rf =0.45 ( ^ * * V / 
ftfgX^;i/=7 : 3 ). IR(CH.Clt) :2945. 1670. 
1610, 1310. 1055cb-' 
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2 S ) - 1 - b K o * y - 1 - 



2 - i 3 , 3 , 3 - h 'J 7 P7 , Pb' - i 3 - * f n,y 1 s-tyi - 

I Z j g J 7 S ? 9 - 3 J BIT 



2^ 



31 



3 - (4-7tf/i/-3-t Kd*>-2- 
(3 . 3 , 3 - h V y fr* a -To X n,) y y * 
■>) -rDfcf/uyo-r^ KfrfcffU (c) <h^« 

«.p. 184-185' 

9 : ( 1 R . 2 S ) - - fc K p 4 ■> - 1 — 



( 3 - h U 7/t/j-a ^ f ;i/ 7 ^ ^ ;u ) 

3~T 3 . 3-h'J7^/^ o^T^a 
— '* j. i — l L >. a — / p k 



- 2 - (3 . 3 . 3 - Y H y IU* uTu 

~4 -t*v-4 H-i- y •/ 5 v 
f-zuxxx^ (#14 8) *^f«2t 

». p. 238-240' [a] 8° ( / 9 J - 0. 150 
%) -208±6.6- : 

UV( > ^ y -/U) : K ...( e ) = 216 (50040), 230 
(sb). 267(28960), 280(sh). 320(16020) 



(IR. 2'R) -1 . 2-X**£/-l- (3 

- > ;u 7x^;i/) - 8 - C4-T-fef--ru-3- 

t K o * 5/ - 2 - (3 . 3 . 3 - h U 

n f ;u ) - y x y * > ] - ?h * - 3 (B),5 

(Z) - ->*x y l £Hlftcaiaofc£«9€ 

&#fe» Rr -0.41 (^** y/S*&x 

1 : 1 ) ; [a\ g° ( * n a * i» % 0 . 155 

%) »32.3±6.5* ; 

UV ( * p p * A mmu ( t ) -271 (32320), 
318(16100) 



( a ) (JL-Rj 2RJ -1 , 2 r x * ^ 7 * 

£ 3 - (E),5 (Zl ~ 

> x y 

3 - C4-7**JU-3-kKa*5'-2- 
(3 . 3 . 3-h'j7;i/^0 7'a^/v) - y s. J 

t^r («48 (b) J t (4R. 5R) -4 , 
5-x*+£/-5 - (3-n^7xi^) - -5 
y h - 2 (E) - x * - /u ( 0fl 9 (b) 
1 (d) £E«CffiH<Mt£«9*SlitUfc. 
&&ferfctt«!J ; R f - 0.38 (-«* * y/ft&x* 



;v= 3 
fl5 1 



2 ) 



2S) - l- bKo4->-l- 



» ;u - 3 - t. K o * j> ' - 2 = (3 , 3 . 
"3 - h U 7 /I/ ^ o T a 71/ ) - 2 ' * 2 1 

•>1 X -*b*- \ \ \\ [. S^Z) ;Vi 
y - 2 - ^ ^ - 7 - ^- W- - 4 - > 4- v - 
-j H S j ^ - ^ y y- t " % y - 2 - U ju # y 

WK5-r5> f^x7>r^ (^5 0) *-«s>W2<t 
». P. 233-235* ; (a] g° ( / ^ ^ - ^ . 0. 195 



%) =69.7 ±5. 1 * ; 

UV ( > 9 J -A/) : X ( e ) -218(52320). 230 
(sh). 267(29040), 280(sh). 320(16000) 



«<52 : ( 1 R 



SI 



- 8 - ( j - 7-b f/l/-'3 - b K p~^ 

^ - y P b « /i, ? 1 7 * £ > - ^ - 

Tl E L 5 I Z ) - O x y - 2 - A iu - 

(1R. 2R) -1 . 2-x**>-l - (2 
- h 'J 7/U*D>i f fl/7x-^) - 8- (4-7 
-b^/i/-3-t Ko4'>-2-7*nt;i/7xM 

•>) -^^^-3 (E).5 (Z) 

■ .p. 66-68* ; Rr -0.23 ( *> * ^ V /SfK x f- 
^=3:2); [a 1 g° (> ^ / -/l/. 0.150%) 
= 22.0±6.7" : 

UV ( * y — /U) :>l..«(e) =216(50000), 
238(sh). 271(27860). 285(sh). 324(13900) 
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( a ) (1R. 2K) -1 ■ 2 : n»t4'>-l 
- 8 - ( 4 f;U-3 KP^fi/ 

3 ( B y . 5 (2) - -y x y^ 
3 - (4-7-fe^;i/-3-tKD*>-2-7* 
a t" ;u 7 x / * \s ) -rot'^M)7*i^*x 
*in^o7U(«l ( c ) ) & ( 4 R . 
5R) - 4 . 5-X#*->-5 - ( 2 - h U 7 
*-a>f-/U7*.=-/i') - ~« y h - 2 (E) -x-7* 
(d) £!§I«K:«I50ffc£ ! ft£S33& 

&»fer*tt«5; t * J 8° ( 0 o a * /i/X. . 0.207 
%) - -5.8±4.8* ; 

R i = 0.25 ( * y/ftKx *;t/ = 4:1) 
( b ) (4R, 5R) - 4 , S-l^»'>-5 

-4y (E) -1T-^ 
(2R. 3R) - 2 . 3-x#*S/-3- (2 

- r- y -7 )is * n > 7 x ~ ) - 7* a y — 

(b) <t^«cfflja©^^«5*s>ib/c. 

H&^d h b : R r - 0.36 ( ^* * y/Bfttxf-^ ^ 
4 : 1) ; [a] 8° (>^y-^> 0.165%) - 



23.0±6.1* : 
UV * y - nO 
235(17240) 
( c ) 



X ... ( e ) -216(14400). 



- 7 a y — 71/ 

3 - (2~h i ;7/i/^-o>f-/i/7x-;i/) - 7* 
o 7" - 2 (E) -i;-^3tr^l (a) 

Sfefcla ; Rr -0.38 (^** y/ft&x^/u- 
3:2); 

IR(CH,C1,) : 3600, 3050. 2990. 2920, 2870, 

1610. 1585. 1320. 1170. 1125ca-' 

HSaiClR.qSj-l-bKQ**-!- 

8 - (i-7tf;/-3-fcN^>- 
2 - T o b' 7 * y * •> ) - * £ ^ - 3 
T E ) . 5 ( Z ) - Z> X y - 2 - *f JU - 1 

- ^ * - 4 - * * 7 -4 H - 1 . - g 77 
"g 5 y - 2 - a iu 4f y a * K 'J ^ 

fctlfc-r 5 > */ux (M5 2) *»6«2i 

■ .p. 155-157* ; [a] §° (>^y-;b. 0.180 
%) = 12.8±5.6* : 



UV ( / 9 J — A/) : >l ... ( e ) « 21 9 (48400). 
230(sh). 266(25480). 284(22540). 325(sh) 





7 R) - , _ b K D * > - 1 






'J n> ^/l/7xi/H 












t , ;u7xy + >) - * * ^ - 






{ Z ) -Vxv-l-Afr- 

















(IS. 2S) -1 . 2-X - (2 

-HJ7il/^o>7/l'7*-A') - 8- (4-7 
-fe.**/b-3-k Kn4-:>-2-7*afc:rt/7*,/4 l 
:> ) - * * * - 3 (E),5 (Z) - >" X y * & W 

a. p. 71-73* ; Rr =0.25 ( ^ * "9- y /ft 65 X f- 
^=3:2) ; 

[a] 1° 0.170%) - -27.1 ±5.9* 

UV ( / 9 J -AO : X ... ( c ) =216(51040). 
235(sh). 271(28140). 285(sh). 324(13500) 



( a ) M S . 2 S ) - 1. 2 - X # * •> - 1 
- ( 2 - h 'J 7;^nyf;i/7x^;H 

~ f ~ i 4 1 7 * * ' U I 5 7 ^ I ° 1 * 
3 ( E ) . 5 (Zf -Six 
3 - (4-7tf^-3-U'n + i/-2-r 
ob , ;v7x;*->) -7*Dt';i/ - MJ7xi^* 
X*~4J*7-a-74 K (0U (c) ] £ (4S . 
5S) - 4 . 5-xtf*->-5 - (2-h'J7* 
^•a>^-;b7*-^) - ^yh-2 (E) - X -7" 

( d ) ira«c«JHo^^«i*»3& 

*fer*tt«5 : I cr] g° ( ^ o a * 0.207%) 
-5.4±4.8* : Rr -0.29 ( ^+ * y /ft&x 
;b = 4 : 1 ) 

( b ) (4S . 5S) -4 . 5 -x,-K^>-5 
- y r- - 2 ( E ) - X j- - g 

(2S . 3S) - 2 . 3-x**i/-3 - (2 

*^^i (b) £^#tcgHa><b£4fci£32& 
fSfelSa^^Rr =0.38 = 
4 : 1 ) ; (a) 8° (> * / - A/. 0.180%) - 
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-25.0±5.6* ; 

UV {/ 9 / -flO : >l ... ( e ) =215(13960). 
236(17060) 

( c ) ( \ S . 3 S ) - 2 . 3 - x * > - 3, 

— 7 a /< J — A/ 
3 - (2-M)7/^o>f^7ii;i') -7* 
a r -2 (E) (a) 

*3fe*SH ; R r - 0.35 ( y/ff|pKx*M/- 
3:2); 

IR(CH.CU) : 3600. 3050. 2990. 2920. 2870, 

1610. 1585. 1320. 1170. 1125ca- 1 

a. p. 182-184' ; lot) 8° ( / 9 J - 0. 205 
%) = -16.6±4.9' ; 



MIT 1-299283 (31) 

0V ( / * / - : ( e ) -219(47680). 

235(sh). 266(24960). 284(22100). 330(sh) 





2 


S ) - 1 - t K o # •> 






















a 


t: /«/ 7 * v * * ) - * 






5 







7u — 

(1R. 2R) -1 . 2-X#*->-l- (4 
- h'J7/l/tD>f^7xi^) - 8- (4-7 
-k ^ ;u - 3 - t KD*>~2-rak:;u7*/* 
i/) - * 9 9 - 3 (E),5 (Z) -i^xyfrftd 

m. p. 68-70* ; R, -0.16 (^+tV/SKxf 
^=3:2) : [a J g° (> * J - * ^ 0.155%) 
«110.3±6.5 # ; 

UV {/ 9 J : J ... ( e ) = 217 (52880). 

236(sh). 270(28880). 285(sh). 326(13700) 



( a ) ( 1 R , 2R ) -1. 2 - X * * :> - 1 
4 - V 'J 7 /v/ j- a > f to 7 *. - iu )" 



- 8 - U-74!^73-t KPt> 

- 2 — v p tr ;fr 7 x7^ 
3 ( E), 5 ( Z ) - ^ 



/ , * S ) - * * * - 



3 - (4-7tf*-3-t KD*i^-2-r 
ob';i/7x; -7 , otr^M)7xi/l'*^ 
*^*7i*7'o-74 K ( 0U (c) ) £ (4R. 
5R) - 4 . 5-x***>-5 - (4 - MJ7/I/ 
2f-o>t7-/U7*.=.;u) ( E ) - X 

Ltc. 

; tcr] g° ( 9 a a * /n. „ 0.220%) 

-6.5±4.5' ;R, - 0. 35 ( -> * * ^ /ft SI x 

^ ;u = 4 : 1 ) 

( b ) ( 4 R , 5 R ) - 4 , 5 - x * * -> - 5 
- ( 4 - h 'J 7 JU * a J ju y * - ;u ) 



- ^ y h" 



( E ) -xfE5T 



(2R. 3R) -2 . 3-X#**-3 - (4 
-h , j7/l/^D>f>;i/7A^-/l') —~T xx *< J —to 
^^1 (b) <tE**Kffilfl©ft^«3£33&LA:. 
£fet£H : -.p. 67-70' ;Rf = 0. 24 ( *s * * y 
/ft&X ?- = 4:1). I cr] g° (> ^ y -Jl^ 



0.150%) -171. 3±6.7 - ;UV(^^y-;b) : 
X ... ( e ) =237(19660) 

( c ) (2R,3RV-2.3-X;g* : >-3 
a j< J —lu 

3 - (4-F'j7/l'*o>f-;i/7 i i^) - 7 
p 7" - 2 (E) - X / - /U * £ 0|1 (a) tUtt 

*3fe*Snl ; Rr -0.25 ( ^ * * y /ftgfx */u = 
3:2); 

IR(CBtClt) : 3550. 3010. 2950. 2880. 2830. 
1605. 1310, 1150. 1110. lOSOci" 



ffl 5 7 : (1 R I -1-fc.KP^^-l- 
( 4 - t- 0 7 ju it a jt + Ju 7 * ^ ;u ) - 

2-TPtTiU7^y^'>) -it & 9 -IT 

IT ). 5 (Z( - Vlv-l -4*1-1 



tote* 5 / ^;uxxx/i/ (9156) «>^2^ 

a. P. 229-231 * ; (or) g° (^^y-/b. 0.160 
%) -118.8±6.3* ; 

UV (> ^ y -/l/) : A ... ( c ) =220(53060). 
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235(sh), 267(27280). 284(23880), 320(16300) 

#15 8 : ( 1 S . 2 R ) - 1 - b F o 4 ■> - 1 - 
I A - (• 0 7 jv * a > ^ n/ 7 x ;u ) - 

"2 - y o t' A/ 7 * y * •> ) - ^ ^ - 3 

1? .5 ( Z ) r £ x v 1 - A >u - 1 

* - 4 \ - * * v - 4 1 H - l - v / 

V ^ y - 2 - i3 ji, m v m > ± % x x y ;u 

(IS. 2S) -1 . 2-x**->-l- (4 

-M ( J7Jl/*o^f-/l/7x.=.rtO - 8- (4-7 

/u-3-t Kn*>-2-7"ob'yu7*y* 

i/) - * * * - 3 (E),5 (Z) - •>* x y j!r 6 0$ 

a.p.67~69' ;R, -0.13 (^tt^/ftSll^ 
A/ = 3 : 2 ) ; [a] g° ( y * y - A>. 0.155% ) 
= -l09.7±6.5 # ; 

UV ( / ? J - AO : i ... ( « ) = 217 (52640) , 
235(sh). 270(28660), 285 (sh), 326(13680) 



- C 4 






- 8 - 




— 7-fef-A/-3— k K n * -> 


- 2 - 




fcf ;u 7 x y * £ > * * - 



O fc" A/ 7 x y + •> ) - 7* a t" A* - h U 7 x ~ il/ * 

**^tJ*7a-?4 K ( 0U (c) ) £ (4S. 

5S) - 4 . 5-X#*->-5 - ( 4 - h V 7 A, 

^Of/^tiii') — ' y V - 2 ( E ) - x + 

sfcfer*tt«5 ; lcr]8°(^oP*;ui»* 0.199%) 
~-5.4±5.0" : Rf -0.23 ( ^ * * v x 
* A> - 4 : 1 ) 

( b ) ( 4 S , 5S) - 4 . 5 - X # * v - 5 

-4y t. - j ( E) -x£ ^a7 
(2S , 3S) - 2 . 3-XjK**>-3 - (h 
«J 7 * a > f- A/ 7 x - ;u ) -^nA/-/^^ 
0« 1 (b) ^I^WcSSlco^^^^SaiSL/c. 
Stfetee*! : m. p. 67 -69* ; R t - 0.18 ( -n * * % s 
/m&J-T*- 4:1): ia) 8° (> * y - it*, 

0.150%) 180. 0±6.7 - ;UV(y^y-AO : 

/I hi ( e ) -236(19740) 



3 - (4-7***A'-3-fcKn*S'-2-7 p 



( c ) (2S, 3 S ) - 2 ■ 3 - X * * »> - 3 

- 7 u j — A/, 
3 - (4^'j7^^o^^7xiiH -7' 
ar-2 (E) - x y — A* 6 W 1 (a) £ Is] # 

; R f - 0.23 (^** y/g*&x*-;u = 
3:2) ; 

IR(CHiCli) : 3550. 3010, 2950. 2880. 2830, 

1605. 1310, 1150, 1110. 1050c*-' 

W 5 9 : (IS. 2R) - 1 - K a * * - 1 - 

T- o g /b 7 x J > > ) - * 0 * - \ 

"g 5 y - 2 - A * y tt * ku^a % 
«l£t«>f ;n^rn/ ( 0! 5 8 ) A^^2 i 

o. p. 228-230- ; la] g° ( > 9 J - A^ 0. 175 
%) - -99.4±5.7' ; 

UV ( y ^ y -A/) : i ( e ) = 220(49800). 
235(sh). 267(25320). 284(22200). 320(15600) 



ffH 6 0 : (1R . 2S) - - bKPt^-1- 

"5 Z f - x y - 2 - W a/ r 3 . - 5 

T = ^- 4 v - 4 H - i z yj y^-y^ 

3 - ^7 A/ *' y fig > * i\> x x y A/ 

(lR ( 2R)-1.2-l#t'>-l-(3 

-FiJ7/i/i-D>^;i/7x-^) - 8- (4-7 

tf;i/-3-t Kn*->-2-7"DkT^7*y* 

♦>) -^^^-3 (Z) - x vfrbW \ tft&x. 

*3ferfctt$3 ; R« -0.41 (^*^y/ftKx^;u 
= 1:1) ; [ff] 8° a a*A/i., 0.150%) 
= 46.7±6.7* ; UV ( * 9 J — A/) :i..«(e) 
- 271 (22760). 288(20060), 270(28880). 324 
(14460) 

( a ) ( 1 R . 2 R ) - 1 : ■ 2 7 x * * •> - 1 

< 4 l»t»^3 r fcK°p 
■ g- ynt?^7*;t^) -* 9 9 - 

a ( z ) - x — 

3 - (4-7*f^-3-bKo*'>-2-7" 
ot;u7*; *•>) : y ^ ;i/ - h U 7 x ^ ;b * 
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**^*JL7-d-74 K ($29 (a) ) £ ( 2 S . 
3R) - 2 . 3-X***-3- (3-MJ7/P 
i-q^f /U7x*^) -ro/<t-^ ( 94 5 ( a > ) 
( d ) <fc [sJfcc^gSott^^SaiS Lfc. 
fcSferfcttfe: I <* 1 8° <*»o*;ui>* 0.221%) 
= 25.3±4.5" ;Rr - 0. 56 ( ^ * * V / fitfiS x 
j\y - 3 : 2 ) 

$6 1 : HR[2S ^ :; l T fcKa»'> T l- 

ft - (4 1 7 -fe ^ ;u - 3 - ^ k g ^ > -: 

TZ ) - x y - t - 4 * - 1 -* * - 4 
-± £7-4 H - 1 - ^ y v t' 7 y - 2 
EgMzfe E 3 SI 

3^}jSt*> f ^i^r^ ($6 0) A^W2t 

0. p. 231-233' ; (~1 g° ( y * y - /U . 0. 190 
%) -51.L±S.3" ; 

UV ( / ? J - AO : X ... ( e ) =215(42320) , 
267(22220), 286(20800). 320(sh) 



s ) - i -■ b k» p * »> - l - 



2 - y o /u 7 1 > ^ •> ) t-3 

f - ^ - j - ^v - (H- 1 — g y v' 
t' ^ y - 2 - i) y fig > ;u x x -7-7u 

( 1 R , 2R) -1 . 2 - x * * •> - 1 - (3 

-h')7/^D^il/7*iiH - 9- (4-7 

-fef-/u-3-fc f'D4->-2-rot>7iy* 

y ) - y * - 3 (E).5 (Z) -i/'jy^felHi 

£ IS] J* C 9 3 © <L £«5 * Sit L tc . 
&Hfe8it_7fctt% ; tal g°(*pp*;P2^ 
0.155%) -44.5±6.5- ; R, -0.50 ( ^ * * y 
/ft&x = 1:1); 
UV(CHC1,) : ( e ) - 270(26800), 284 

(23100). 323(14480) 

( a ) g - (4-7 -fe*^ r 3 r bKo*y T 

3 - (4-7tf^-3-tKo*'>-2-7' 
otf^7xM'>) - y ^ ;u y a -7 ^ K^&ifll 
(c) £ E&ictSIIcDte£>«5£53ii Lfc. 



n.p.167-169 - 

( b ) (1R.2R)-1.2-X 

- (3- hJ7;i/toyf^7x^;i/) 

- 2 - 7^ a t-' ;p 7 i y * y ) -7^-3 
< E). S t Z ) -3x y 

5 - (4-7tf^-3-t FD + '>-2-7' 

ot'il/7*; - 7* * A* - h U 7 * - * * 

*j^^7*p^-< K £ ( 4 R . 5R) - 4 . 5 - 

X # * •> - 5 - (3-h'J7;^D>ffl/7*- 

lb ) - ^ y h - 2 (E) - x * - ;u ( $ 1 (b) ) 

*p£$l ( d ) &fttgc8H0fc&fc€&&Lfc. 

&8ferfitt«5 : f~l 8° < * o n * ;U2. % 0.3D8 

%) = 40.7±3.2' ; R, -0.70 (^*1J-y/ft 

&x *-;u = 3 : 2 ) ; 1R(CH,C1,) : 2950. 2860. 

1625. 1325. 1120CH-') 

$63 : (lR ( 2S ) : l-bFPV/-l- 
( 3 - h 'J 7 ju a- p y 3- Ju 7 x ;u ) - 
y- ( 4 - y -b ^ ;u - 3 - n k o ^ i/ - 
2 - z ° 7 ^ y _ * »> ) - y f - 3 

( E ) . 5 ( Z ) - ^ x y - 2 - 4 - 7 
Wlot5>f-^iXf/i' ($6 2) ^^2i 



■ .p. 204-206' ; let) g° (^dd*;ua, 
0.289%) ~8.0±3.5* ; [ a- ] g°-55.5±6.5' 

( y ^ y -/i/. 0.155%) ;uv(y*y-n>) : 

X.., (e) -219(49320), 232(sh), 266(25800). 
285(22060), 330(sh) 

$64: MR.2S)-1-HKP*^-1- 
( 3 - [' 7)i/tP>»;i/7x^;H - 
11 ~ ( 4 - 7 Hr ^ ;t/ - 3 - b F a t > 

- 2 - 7 p b: & 7 x y 4 1 > ) -by?* 

- | ( E ) . 5 ( Z f - x y - 2 - A ;u 

"y/t:^ y~ 2 ~^y;i/ ^y^y f-/i/xx 
r~n7 

(1R, 2R) -1 . 2 - X # * •> - 1 - (3 
-Ml7n/*D>frt/7x-;H -1 1- (4- 
7tf^-3-t K a * •> — 2 — 7* d t'/U7*; 

+ y) --)yf*-3 (E),5 (Z) - •>* x y rfh 
^$1 <*r^«caiS©^^«l^ 53itL^. 
^«fettl4rStt%); tar) ( ^ o o * /Ui,. 0.160 
% ) =48.1 ±6.3" : R r - 0.50 ( ^ * * v 
X ^ ;U - 1 : 1 ) ; 

UV(CHCl a ) ; X in ( t ) - 270(27120). 286 
(23300). 323(14740) 

tUfclMfitt. $^.tf. ^Ock7CSiS$tl4. 



-617- 

Patent provided by Sughrue Mion, PLLC - httpV/www. sughrue.com 



» BUT 1-299283 (34) 



- T o b" IV 7 J 4 •> ) - ^ -4- •> 



3 - b K o 4- •> — 
, . _ . , -> ) - ^4 > 

'J 7 )\* * X J. 7 i» 7' p -7 *f K 

p b' /i/ 7 * y 4 :> ) . 4 ■> /u 7* p v .< K £ #fl 

i (c) t$mv:&&<D<t&fyi&&Ltz. 

( b ) ( 1 R , 2 R ) - 1 . 2 - x * 4 •> - 1 
-11- ( 4 - 7 -fa * Jl* - 3 - k p 4- 

17 - 2 - y p b' ;i/ 7 x y 4 •> ) - o 
* - 3 ( E), 5 it \ -Oz Tv 

5 - (4-7tt*-3-kKB+>-2-r 

p b* /v 7 i y 4 •> ) ^•>il/-MJ7xifl'* 

7,*^7A7*p^4 Ki (4R . 5R) - 4 . 5 

- x 4 <> - 5 - (3-h i ;7/i'*n>*A'7* 

^ ;U) (E) - x + - ( 0« I (b) ) 

&flfer*tt«J : [a-] g° ( * p p 0.450%) 
= 41.1±2.2* ;R f = 0.66 ( ^4 * v /ft8i 
9-JU- 3 : 2 ) ; IR(CBiCli) : 2960, 2860, 1625. 
1325, 1120CB"' 



01 6 5 : lR,2S)-l-bKp4->-l- 
( 3 - h]7)utpy»^7x^;u/ - 
11 - ( 4 - 7 -fe /U - 3 - b K p 4^ 

.. p. 216-218* ; la) g° (*no**A« 0.258 
%) -34.9±3.9* ; [a] g°=73.8±6.3' 
(> * y -JU* 0.160%) ; 
UV < J 9 J - AO : 4 ( e ) = 219(50140) , 
232(sh). 266(26120). 286(22460), 320(15600) 



( 1 R 


. 2 S ) - 


\ 


-hKP4:>-l- 




;u - 8 - ( 




— 7-fe*-A/-3-b 




•> - 2 - 7 V 


u 




4^ 


-3 (E), 


5 


( Z > - c; x y - 2 




- 7 - 




4 - * 4 7 - 4 H - 


i - * 






2 - ^Ji/*y©> 



ji/ x x -r ;u 

(1R. 2R) -1 . 2-X#*S/-l-7* 
;u ) - 8- (4-7tf^-3-tKQ*>- 

2-rot:/u7*y4*>) - * * * - 3 ( e > . 
5 (Z) - ^xyfrftlHltlWcaBOMft 



: Rf -0.41 (^Hx/SKif 
;u= 1 : 1) ; la] g>«47.3±2.6 - (*pp 
* ;i/A . 0.385% ) 

( a ) (lR.2R)-1.2-xg4->-l 

b p 4 *> - 2 - 7* p b' ^ 7 j. J 4 > ) 
^£ **-3 (EM (*) -Ox v 

3 - (4-7tf^-3-t KD+^-2-7' 

o b* ;b 7 * y 4 i/ ) -rot?A'MJ7*-A'** 

*^7J.7*p^4 K («41 (c) ) <t (4R. 

5R) -4 . 5-x*4>-5-7*i^-^y 

h - 2 ( E ) -it-^frftWl (d) <b 13 & £ 

r&Srfefatf «3 : R c -0.60 (-»*f'//ftHx?- 
;b = 3 : 2 ) 

( b ) (4R.5R)-4. 5-X*4>--5 
-7xi;i/-^I : i ( fe ) - x - 

( 2 R . 3 R ) - 2 . 3-X*4->-3-7* 
c >v 7* p '< J - lb A* £ W 1 (b) <h E I* K & Ifl <B 

jfSLt^ < £*S H £ Uf*-*®fetiiitt$9 : R r =0.38 



: 2) : I*) §° = 
185 ±5.0* (*PP*/i/i*. 0.200%) 

( c ) (2R . 3R) - 2 . 3-X*4*>-3 

-7 x^7V-7*P/\'y — A/ 
3-7x-;^7'a7 , -2 (E) - I ^ 
^1 (a) £mtiUZm&<Dit<&fyi&'&Ltz. 

^jarfea^-r s&fe>fitt% : r , =0.49 (-4 

* y/ftKx - 1 : 1 ) i !B(CH,C1») : 3590, 
3040, 2980, 2920. 2870. 1605. 1080, lOTOcn- 1 

[a] 8° (^on*;i/J. % 0.279%) =47.7±3.6' 
m 6 7 : ( 1 R . 2 S ) - 1 - fc K a * »> - 1 - 

- 7 ^ i. ;u - 8 - (4 - 7 * ;u - 3~ 

r g p 4 > - s - r p b" jn/ 7 ^ y 4 > ) 
-=j ^*-3 (E).5 tt)-j> *Tz 

W^ti / fiUXf^ (^66) A-«bi^2i 
P3 « S IS O it & V) % 53 & L /c. 
■ . p. 219 — 221* ; lor) g° ( ^ p p * A/ i. . 0.160 
%) =103.1±6.3* :UV(y^y-iU) 
(e) =221 (51180), 232(sh). 267(27040). 284 
(23840). 321 (16200) ; UV p p * ;u X ) : 
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(e) =274 (26080). 286(sh). 330(sh) 

m_L3 1 (IR.2S) - i- M'Dt->-l- 
EiLa - 2 - M - t- «J 2 Ik j p 2 E £ 2 ^ - 

~R — / A - 7 * * >V- 4 7 K P * * - 

(lR.2R)-1.2-x***-l-(3 
-F'J7^to^;i/7*i^) - 8- (3-7 
* ;u - 4 - t Ka + ^- 5~ra^;i/7*y* 
. >} _^^^_3 (E).5 (Z) - £/* x y *r tf] 

R, -0.21 ( ^* * V /gfcg*X = 3 : 2) 

S - 7* p tr ju 7 x / * •> ) ~ T o t: ;i/ T 
a <i y " 

> f n/if-;i/^r h v6 0ai I l 1 ©2 . 5 - *J *=■ K 

o + «> - 3 - 7" p t* Jl* - 7 * h 7 x J y 5. 8 g 

«t xs i . 3 - o ~f p * 7* p /< y a i «£i§?£tc a 

* <fc * * J. 0. 5 g^itf^Si^HiU g * 
JjD*_fc. ilifcTK 2 4 BRQiniJfeL* 



?5BS¥ 1-293283 (35) 

iS9oa/fy (3x 150«2) TftiiiUrt:. 
*fctfcai«5£*5 0a£Tifcrf>L. KBlt MJ ^ 

ft £ * p p > * y £ <£ ffl f * > «J * V" 400 g 
T*p^ HfcilLfc. Stf)©®#K 
fc&$n*«a0fc£«5*. -.P.69-70- **Tf 

( b ) 3 - (3-7t»/u-4-bKP^->- 
l-yoi^;u7xM^) —tp jv — 

3 - (3-7tf^-4-kKP*>-5-7' 
p tr ;u 7 x y + ) - 7" n fc* Jl/ 7* o -7 -C K A* & $ 
1 (c) £E«K«JS<ZHfc^$5£93iiLA:. 
o. p. 103 — 105' 



( c ) 







R ) -1 ■ 


2 - X * C/ - 1 






»J 7 frit a 


> ;u 7 x ~ ) 






- 7 -fe /I/ 


-4-bKP*f 


- 5 - 




f ;u 7 x y 


* •> ) -* v ? - 



3 (Eh5 ( Z ) - x y 



3 - (3-7*f^-4-bKo*'>-5-7' 
pf/i/7xy^->) -rotf/u- h'J 7x*** 
**-<7A7'p-*'< K £ (4R. 5R) - 4 . 5 
- x * * •> - 5 - (3-F , J7;W'*p^^;L'7x 



~ /i/ ) ~ « y b - 2 ( E ) - x r - ;u £ 

R f =0.54 (-n** yyft&xf-/U = 2:1) 

gf69 : (lR-2S)-l-bKP*v/-l- 
( 3 — h 'J 7 * p > ^ ;u 7 x ^ ) - 
8 - ( 3 - 7 -fe g >U - 4 - ti K P * ; > - 
~5 - T p fc' 7 x V * :> ) 3 

~(E),5 (Z) -yxy L 2"Hf 

- * * - 4 - *• * y_ - 4 H - 1 - ^ y / 

(1R. 2S) - l- kKP*5/-l - (3- 
K'j7;i/ia>f;i/7x^;H - 8- (3-7-fe 
* ;i/ - 4 - b K p * *> - 5 - r p jb* ;u 7 x y * ■> ) 
- * 9 9 - 3 (E),5 (Z) - x y - 2 - -f iu 
-7-f-*-4-* + v-4H-i-^y/tr- 
y - 2 - * /i/ # y fift > f-^x^x^^^>^2 il^ 

©fefa^ft ; 'H-NHR(C0 3 00) : tf =7.91. 7.76- 
7.56. 7.50. 7.36. 7.05. 6.82. 6.41. 6.00. 
5.75. 5.47. 5.12. 4.45. 3.78. 2.65-2.35. 1.88. 
1.58. 0.94ppa 



L7_0 



: (lR.2S )-l-bKP*->-l- 
i 3 - £ a o 7 a J- ) -8-^4 -7 



* 7g x 7. y ;i/ 



( 1 R . 2R) -1 . 2 - x # * •> - 1 - (3 
-^pp7x-;p) - 8- (4-7-fef- i^r 3 - 
bKP*>-2-'TPt*^7xy4 i '>) - * 0 9 
-3 (E).5 (Z) - C/'X y*>^W 1 

..P. 76-77' : [a] g° ( 0 p p * iu i* . 0.215 
%) -51.2±4.7* : 

UV ( ? o n * ) ; ^ ... ( e ) -271 (28160) . 
285(sh), 321(15380) 

-(3~^PP7xJ-^) - 8- ( 4~ 

5 (z ,l - y x.y 
3 - (4-7tf^-3-t FB*i'-2-r 

ptr/i/7xy*y) -7"p h y 7x^/v* 

X*^^A7*pv>( K (9(1 (c) ) £ (4R. 
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5R) - 4 . 5-X5K+S/-5 - ( 3 - * p p 7 
^/u) (E) -x*-/i/*£0U 

(d) £|5]fcKS&©<t£&£Ki£Lfc. 
fcBferifettS* ; I a J 8° ( 9 a o 0.541 
%) = 63.9±1.8" 

( b ) ( 4 R . 5R) - 4 . 5-x^4v/-5 



( R. R)-4.5-ll4->- 
2 ( E ) - x - ^ 



(2R. 3R) - 2 . 3 - x # * *> - 3 - (3 
-*ao7*.s./l/) -7*d/nV- /U & 0!I 1 (b) 

Bfrfcfetttt«5 : Rt =0.23 (-* * y/g*6ax*- 
/^ = 4 : 1 ) ; 
Iff] g° ( £ a o * 0.30%) - 184.7 ±3. 3 * 

( c ) ( 2 R . 3 R ) - 2 , 3 - x * * »> - 3 
r ( 3 ~ 2 5 a 7 £ " — 



3 - (3-^o-n7*i^) - 7* a 7* - 2 (E) 
(a) <t |5]fc£tglS<Dtt£4& 

^ S ia L /: . 

«»ft»««BsRr -0.22 (-s+^y/ftgixf 
;u« 7:3): IR(CHxClx) ; 3580, 3040. 2980, 



»fSl¥ 1-299283 (36) 

2910, 2860. 1600. 1570. 1070cb-' : la] g° 
(^ob**!, 0.334%) -47. 3 ±3.0" 



J. 



* ;u - 3 - b K P f i/ " 2 - y 



2 S ) - l- hM^/ 



- x y - 2 - 4 ;u - 7 - » * - j - * 

*t£ *T S > * ^ x * r ;u < ft 7 0) frt>M2 £ 

». p. 217-219" : Iff] g°« 
0.160%) =*107.5±6.3" ; 

DV < jf * ,/ — JIO : J ... ( e ) - 219(55060). 
235(sh). 267(27340). 284(23920). 320(16500) 



JUL 



(lR.2S) -l-fcKP*>-l- 
i 3 - 9 a a 7 z.fu) -10 - ( 4 - 
7 -fe ^ ;u - 3 - b K o ^ ■> - 2 - 7 a ti" 

>) -f *- 3 j E). 5 T£) 
- is x V - 2 - 4 1 - *jt - 4 - * 

;t/ # y 62 * ii* x * -j- )is 

(1R. 2R) -1 , 2 - x # * > - l - (3 

-£pp7x.=wi/) -10 - (4-7**- - 3 

-kKD^>-2-rat';i/7*;*«>) - 6r * 

-3 (E).5 (Z) - V xyfrbM \ tmtotzm 



b.p.61— 62" : lor] g° ( ^ o a 0.170 
%) ~52.9±5.9" ; 

UV (Ma ) : J ... ( e ) = 271 (27120). 

286(24800). 322(15400) 

( a ) (1R.2R)-I.2 r xf^-1 

5 ( Z ) - ^ X V 
3 - (4-7tf/l'-3-t Kn*>-2-r 

a f ji> y A ji ;i/ ) : y ju - h «J 7 * Jl/ * * 

*^*^7*n^4 K C ffl 2 9 (a) ) i ( 4 R . 
5R) - 4 . 5-xrf*->-5 - ( 3 - 2 p p 7 
* - ^ ) -^V h - 2 (E) - x*-/p(0UO 
(b) ) **«1 (d) £m&1Z&®0<t&QlZ 

7£3Sfe7l&tf«!J ; Iff] B° <*» 0**4* 0.391 
%) -61.4±2.5" 



«7 3 : 



7 -b » 



, 2s) - i - kr°t'>- i- 



; u - 3 - K o * 



;i/ 7xy y •> ) - - 3 ( E) , 5 " z ) 
EE5ZT 



- »> x y - 2 - 4 ;u - 7 - * - 4 - 
4 v - 4 H - 1 - << y-/e* y - t - W 



«fi>-r*>^^x^-f^ (^7 2) A>^^2<t 

». p. 204-206" ; Iff] g° - (> * y - A> . 0.205 
%) =58.5±4.9" ; UV ( jt 9 J - & ) : 
(e) «218(27940), 267(13140), 285(11600). 
320(sh) 

«74:(lR t 2S)-^fcKo*-> -1- 
(3- / h^>7x-=.;U) - 8- (4- 

2 -fe 1 S ~ 3 - b k p 4- •> - 2 - r a f 



~5 ( z ) - * x y - 2 - 4 ju - 7 - * * 
j^i - > S v - 4 h - )i - y b' 7 y 
~ 2 - ^;i/^yBi> ^/t/xx-r^u 

(1R. 2R) -1 . 2-i#**-l- (3 

- ^ h + ^7*-/V) - 8- (4-7-fe^^-3 

-fcKo*C/-2-rne^/7*y*->) -^-^ 

^-3 (E).5 (Z) -^xy^^^iifsj^c 

a. p. 65 — 67" ; UV ( ^ O n * ) ; ^ ... ( c ) 
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= 271 (30360). 285 (sh). 323(16600) 

( a ) ( I R , g R), 7 1 ■ * -f ** ^ I 
C__1 ~ > I y 

X* $ 7 a ^ <f K (c) ) ^ (4R. 

5R) - 4 . 5-X#**>-5 - ( 3 - > h * > 
7 * /i* ) (E) -x*-/u*<c> 

m i ( d > £E**c&n©<fc£%*3aitu*:. 

&Stferfitf% ; Carl go (^nnjfc^A. 0.315 
%) =78.4 ±3.2" 

( b ) LP , 5 R > - 4 , 5 - X * * •> - 5 

(2R . 3 R ) -2 . 3-x#+f-3 - (3 
- > h * > 7 A /u ) - 
(b) £!~i*c&Efi©tt£«3£93i§L/c. 
HferfitfEj : Rf -0.41 C-s** y/g*figx*;t/ 

= 3:2) ; 



Iff] g° = (*no*jU2t % 0.567 %) =168.9 
±1.8* 

( c ) (2R . 3R) - 2 , 3 - x # * •> - 3 

- ( 3 - j* h * •> 7 J- JH -Ta/N-y 

— ;u 

3 - ( 3 - > h * •> 7 * - ^ ) -ror- 
2 (E) -x;-;u^^^i (a) iPttcSlfl 

&itferatt«3 : Rt =0.31 (^** y/ftKi? 

3 : 2) ; !R(CH»C1») : 3550. 2890. 1580, 
1565. 1465. 1445. 1130ca-' 

4^ * * V- - .4. » 1 1 7 ^ y '/ 9 ^ - 
WJ55^4^f-^x^7-;i/ ( 01 7 4) *>£{fl2£ 

p. 206-208* ; ( a 1 8° - (> * ^ - * . 0. 293 
%) = 99.7±3.4* ; 

UV(>^y-;u) ( e ) = 221 (57840). 

235(sh). 268(29360). 282(26400). 320(16800) 



mi 6 



B R . 2 S ) — 1 - b K a t y - 1 ~ 
-y ^->7x^^) - l 0 - jT 
- 7W - 3 - M' a ^ ■> - 2 



7W*£l - 4^ a - 3 (E)T 
v - 4 H -• 1 ;y)^y -i-A;i/ 



2 - ht - 7 - • 
>:yfig> 5- x * g TIT 
(1R.2R) -1 . 2-K + f-l - (3 
- / y * •> 7 x i ;i/ ) -10 - 
3-t FP*->-2-7'ot>7*^* , » - -r 
- 3 (E).5 (Z) - «>" x y *h £ 01 1 - 3 £ 

».P.53- i&fttbtz&m) ;0V(^do*;^); 
i... (e) =272(29920). 285(sh). 323(15540); 
[a] g° ( <? n a * /u A % 0.180% ) - 44. 4 ±5.6* 



( a ) ( 1 R 



> h * > 7 x ^ )y ) -io- 



5 ( z ) - > x y 
3 - (4-7*^^-3-tKa+>-2-7* 
o fc" )\, 7 i y * > ) -*<yJ^-M)7xi^* 
X*^$_7'd^'< K (0429 (a) ) t (4R 
5R) -4 . 5-X#*>-5 - ( 3 - > V * > 



7 *. (E) - x * - ;u iffl 

74 (b) ) *r £>0u 1 (d) £i3tscaifioft£- 

&35ferftttfe ; (cr) 8° (?on*/i/j^ 0.375 
%) =72.5±2.7 

mil: (1R.2S) - l- bKn^>-l- 

Wlot5^f;H^r^ ( 0< 7 6) 5ti^^2i 

». p. 187 — 188' ; [or] g° (>^y-;i/. 0.150 
SO = 72.0±6.7 - ; 

UV(y*y-;i*) ( e ) =222(55780) , 

268(27820). 282(25200). 321(16200) 

W 1 8 : (lR.2S)-l-fcKa*>-l- 









s if a ^ y t / 3- — z*' ^ 




k K n + 




?^f^l " T * ? - 




( fe). 5 


( 


z ~->xy-z--f;u- 




- - 


4 






\z => v - 


2 





(1R. 2R) -1 . 2 - X * * 5/ - (3-h 
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«J 7 ju* a / * i^y x - ^ ) - 8- ( 4 - h U 7 
(E).5 (Z) -i/'i^^^lil 
R r - 0.23 ( ^* * : 2 ) 

g 3 E 

;y^^68 (a) <t E f* K SIS © ft * S 

&#fenfctf #J ; IR<CH,C1») : 3150, 2940, 1645. 
1525, 1380. 1210. i 150. 1125, 1020. 940co" 
( b ) 3 ~ (j-MJVi^oTtf^-a- 

3 _ (4-|.ij7^to7tf-fl'-3-bKo 
* •> 7 * J * *> ) -7"ofc - ;u7*n-7-f K i MJ 7 

x^^^^^^i (c) ipi^tceia® 

ft£-«9*3Siit Ufc. 
m. p. 125-130' 



1-299283 (38) 

( c ) ( 1 R . 2 R 1 - 1 . 2 - X * * »> - 1 
- ( 3 - h' 7;uJ-p^ ju7x> jVT 

e 5 a 5 7 £ I * S i - 8 2 2 ^ 3 

( E ) . 5 IZ) E g x ~ 
3 - (4-h , i'7/l'^D7'fe^/l/-3-tKD 

* ■> 7 x / * ) -roe/p- mj 7*^^*^ 

^^^^7*0-7^ Ki (4R, 5R) - 4 . 5 - 

X # * ■> - 5 - (3 - h 'J 7;u^D^f^7x- 

;u) - -5 v Y - 2 ( E ) - x * - £ $ 1 (d) 

<hI3l*K«a©ft^«5*Si&L*:. 

R f =0.56 X/SSH^= 2:1) 



9 : 







2 S ) -l-bKQ*>-l- 








g - ^ 








E , 5 


( Z ) - is x y - 2 - -f - 7 















t K d 7 9 X 2 5«£ + ©mIieffiSi©ft^ 

& ( tffl 7 8 &RD708ngCD l 0"CC5f&aibfc?§?fcu: 
0. 1 N CD ;k 18 ft * h 'J ^A^igJSl 0 m££ Jjn /c. 
z v>EL&m.&<to 2 4 ^HH^Us i«ET 



1 H-NMR (CD aOD ) : ±=7.34. 7.78-7.46. 7.36. 
6.90. 6.36. 6.04. 5.74. 5.42. 5.12. 4.42. 
3. 86pph 



MJLSL ' 



(1R . 2S) - 1 - t K O * •> - 1 




f 5 — |> ij -7 /i/ * o y * ;p 7 x i J 




ft - (1- HJ7;i/^o7*f^-a 






) 








H 




> 





(1R. 2R) -1 . 2-1**^-1- (3 
-M)7i^o/*^7*i^) - 8- ( 4 - h 
ij 7ii/tD7tf/i'-3 - t K o * > - 2 - 7* a 
f A, 7 + ) - * * 9 - 3 (E),5 (Z) - 

R, = 0.18 ( K ^X y /SfS(X^;u = 5:1) 

( a ) 3 - C 4 - V l )-2 i^P7tf^ -3- 

2 , 4 - >* t K a * > " 3 - t a * ;b - b ») 7 
fl/*D?t t-7*;xA>^68 (a) <t f3 « H 



SSfetatt^ : IR(CHzCl«) : 3150. 2950. 2860. 
1640. 1620. 1500. 1295. 1210. 1150. 1120. 







D7-b^/u-3 - 




4 — 7" D 


t: ;u 7 x y 4 •> ) 


- T xx t" JU - 


h V 7 x 


^ ;u * x * - ^ A 



7 P "7 * Z 



3 - (4-HJ7;^D7*?-^-3-trD 
+ . > _2-7'nf;U7xy + ^) -T'atf^T'o 
h«J 7**^*X74 ( c ) 

i^tt^ffllfiCDft^«5^SSi§L/«:. 
«.p. 170-190* 

( c ) ( 1 R . 2 R ) - 1 . . 2 - x ^ > - 1 

- 8 - (j-}'j7^tP7t»^-3 

- b k P ^ - 2 - 7* a b' ;i/ 7 x y 4^ ♦> ) 

- 5 ejus m 

3 - ( 4 - h ij 7*to7*f"^-3 - b Ko 
+ . > _2-rpf;u7xy*'>) -TPf;i/-h 
»; 7 x ^. ;u * x * ^ ^ a ? p -7 K t ( 4 R . 
5R) - 4 . 5-x#*->-5 - (3-MJ7;u 
^-p>^/i/7x^;u) — i y h - 2 (E) -x^ 
-;u*>%>Wl ( d ) £P3ttcagfi©ft£9j£3Sii 
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R, - 0.55 ( -s * * y/ftfilf^- 2:1) 

m 8 1 : (1R, 2S) - l- hKP»i/-l- 
( 3 - h 'J 7 ;u ^- n > ^ yi/ 7 j. r. ;u ) - 
8 - (4 h)7;i/tQ7tfil/-3- 

- 3 bgE S t Z ) - x y ■- 

T" 1 - ±jEEl1 ^ j ** * y. ~ A B 

x h - b P d 7 7 y 2 0aa*©iffli2«S©tt<£ 
<fe©>^;i/x^^/v ( 03 8 0 £IH)500ng£ l Ot 
lZ'GtilLtz®%iiZ. 0. 1 N CbfrMiti- h y $ 2*7k 
6. 6 fl££gsJlD bfc. w ©5£rt£«5£ 1 0 'C 

tttt***-? fc^ y - y&^J&tt*: ! , H-NMR(C0 3 OD) 
tf«7.93. 7.77-7.60. 7.50. 7.36, 6.92, 6.43. 
6.04. 5.73. 5.47, 5.13. 4.47. 4.00. 2.50, 
2.38. 0.72pp. 



1-299283 (39) 

H 8 2 : ( 1 R . 2 S ) - 1 - b K ° * > - 1 Z 

( 4 - 7 ^ * ;u - 3 - b K p * '> - 
"2-7 l oi:-;i/7x^;i/f-t) - * 9 9 - 

^7 - »>-4 ~t^V-_4 H- 1 -by 

(1R, 2S) -1 . 2 - X * * •> - 1 - (3 
-MJ7A/*n^*7*i WO - 8 - (4-7 
-t ;u - 3 - b (•'o4i'-2-rDt , /i'7xi;i/ 
* ) - * * * - 3 (E).5 (Z) - y* x y *> £ 
Ml £Et*tcSfS<&fl:^$>*33&Lfc. 
R r -0. 19 (^**y/g*Kx^*/=3 ; 2) 

( a ) 3 - (4-T-fe»Jl/-3-bKP_*->_- 

2 - b K o*i/-4 - >n/*rh-7t h7x 

y y a>£04 6 8 (a) £P1«&k:«H<d 32 
el*:. 

( b ) 3 - (4-7-fe*-/l'-3-bKP*y- 

2 = 7 * p f ^ 7 * ~ >i> ± * \ y p fc " ;t/ 
-hJ7x^;i/^x^AQi>rp7-< k 

3 - (4-7*f iU-3-b 



o f ;i/ 7 * ^ * ) - 7* p b* ;u 7' p -f Ki h 
»J 7 x ^ ;u * * 7 < y « i i^ttK&SScMb 

( c ) ( 1 R ■ 2 S ) - 1 . 2 - x * * •> - 1 

— ( 3 — h 'J f i^7x^;H 

- ff - (4 " 7 -b f - 3 - t K P 4 1 



b K a 4 > - 1 - 



;i/ - 3 
Jy z x ^ ;u •?* ; 
5 12)- yx y 



-2-)pb-;i/7x-^^ft) -* 9 9~ 
-3 (E),- ' " " - ' 



3 - (4 - 7 -fe*- 3 - fcKo*'> - 2- 7* 

*X*~$i*7 , P'74 Fi (4R , 5R) - 4 . 
5-x#**>-5- (3-MJ7;^o>?-^7 
* - ;u ) - -< y h - 2 (E) - x * - ;u £ ft 1 
( d ) ^E&Ktia©^^^ Lfc. 
B 8 3 : ( 1 R 



, E 'J 7 ;i/ * p > ? >u 7 a ~ 

"8 1 - (4-7-fe»;b-3--bKP*v/- 
'2 - 7 p b' 7 x ~ JU * ) - * 9 9 - 
T(E),5 ( 2 1 - y' x y - 2 - 4 k ~ 

*J£*f*>*-n'XX-7-M/ ( ft 8 2) *^W2<!: 



10- ( 4 -_ 7 Hr /!/ - 3 - t- K a ;f y 
-2-7Pgil/7x^;t>f^) - -r a ~ 
3 (E) .S ( Z > - £ x y - 2 - A n, ~ 



f — -r jr.— 4 —*•**- y — a n — i — ^ ^ 
ye:^y-2~^;u^yflg>^^xxy 

71/ 

(1R. 2R) -I . 2-X***-I- (3 
-Hi7^*o>^;i/7xi;b) -10 - (4- 
7-fe*->u-3 - t K p * -> - 2 - 7* o f ;u 7 * J- 
^ * ) - x * - 3 ( E ) , 5 ( Z ) 

R f - Q.17 * 3:2) 

( a ) 5-(4-7**;t/-3 T fc K o » - 

2 -7D b:;u7x t ) gy^-;u 

7' p v 4 Y 

2-t Kp + y- 4- >;u*rh-7-b h7* 
;^&«68 (a) i^«t3«|g0^^!fe*aa 

( b ) 5-(4-7-b3^-3-b Y a * >> - 
2 - 7 p b" ;i/ 7 x ^ ^ ^ ) - ^< y ^ ;u 
'-KU7xJ./U^^^^ol7P'7-< K 

5 - (4 -7-bf^-3-t KP*i/-2-7 
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p b' ;i/ 7 * ~ ;i/ * ) -^yfil/yD?-! I* 
'J 7 * ~ * X 7 4 yfrbW 1 <t[5]*$K£!fiGMfc 

( c ) flR. IS ) -1 . 

-10- (4 -7-fe^JU-3-b K o * 
!?± 2 - ■/ 5 b- 7 1 ~ >U & * ) 
-3 (E). 5 { Z ) - V x y 



»IH¥ 1-299283 (40) 

_6_ : ( 5 R , 6 S ) - 



5 - (4-7tf^-3-brn*->-2-r 
a b* ;u 7 * ~ /b ?- * ) -^yf il/ - h '/ 7*-^ 
*X*-<?i.yt3^-< V £ ( 4 R . 5R) - 4 . 

-^y (E) 
(d) <h E&KSIB<Dffc£1&£K&Lfc. 
B 8 5 : MR. IS) - l- M'at->-l- 

~2 - 7 V n fc-' ;u 7 1 ~ /u * * ) - t-- a - 
T ( E ) , 5 (Z) -->'xy-2-^/v- 

± E£^XZO Z - 4 H - l - g g 
7~b' ^ v - 2 - a 7v e 2 & Z E 'J 5 B 



( 5 R . 6 S ) ■ - I , 1 , 1 - h 'J 7 £ 
«fe * ;u - 3 - b K o t ■> - 2 — y p b ;t/ 
- >" X y - 6 - >f /l/ - 7 - ■ » * - 4 -* 

> v - 4 H - l - ^ y-s t: 5 y - 2 - * 
J£Wy&2 * frx 

( 5 R . 6R) - 5 . 6 - x * * •> - 1 . 1 . 

l-MJ7/^o-l 2 - (4-7*f-^-3- 

b K o * •> - 2 - r o f ;l/ 7 * J * ■> ) - Kf * 

-7 (E),9 (Z) -i;iy*^WUl3l!«t:g 

r^fetSttfe; R. = 0.24 * y/ft®x*- 

;i> - 3 : 2 ) 

&G>«fc o tc 5$ i! £ H£ . 
( a ) (2R. 3R) -2 , 3 - x * * > - 7 , 

7 . 7 - f'J 7;^a^r^y-;u 
7 . 7 . 7-MJ7^*a-^rh-2 (E) 
-x/-H>^l (a) £ f5)&Kti!S<zWL£1& 

&ftfetettft;Rr =0.38 (^*^y/ftix^ 
;u= 3 : 2 ) : [a] 8° (^oo*^i, 0.490 
%) =15.3±2.0' ; IR (Effcy * U y) : 3550, 



3430. 2900. 1190. U25c.-» 

( b ) (4R . 5R) - 4 . S - * sK 4- •> - 9 . 

33 a - h 'J b.;u >*• o - y y - 2 ( E ) 

- x t - ;u 

(2R. 3R) - 2 . 3 - X * * > - 7 .7 . 

7 - h »; 7 >i>* tt^r ? j - frfrbW i (b)^ 

•^(SS^TlSa^'r ; R r -0.63 (^ + 

* y/ftKxf ^= 1:1); tor] g° ( ^ a a 

0.210%) -19.5±4.8" 

( c ) (5R,6R)-5,6-x*4:>-l. 
T , 1 - h 'J 7 ;u ^ a - 1 2 - ( 4 - 7 

7-r;*»>) (E).fTT) 

- ♦> x y 

3 - (4-7tffl/-3-tKo*->-2-7' 

d e^7xin/) - 7* a tr )v h y 7 ^ ~ /«/ * * * 

^nyn7^ K t 04 1 (c) ) £ (4R. 5R) 
-4 . 5-X#*->-9 . 9 . 9 - h 7 * a 
-yy-2 (E) (d) il^ 

Rf =0.56 (-N**://fifc8xf-/u 

-3:2) 



> a - 5 



6 5) - 1 



' 1 i - \ 6 - T 
-2-71 



'-fe ^ ;u - 3 - b f- J □ ^ 1/ - Z - 7 a f ;t/ 
tTT y * »> ) - k * r 7 ( E > . S ( Z ) 

"- x y - 6 - 4 Ju - 7 - 3- ^ - 4 - * 

^y-4 H - i-^y/f7y-2-^ 
Wlot5>f-^xXr^ («18 6) * 6 W 2 <t 

■ .p. 190-191' ; (<rj g° ( > ^ y -/i/. 0.268 
%) =105.2±3.7* ; UV ( y ^ y - AO : 
A n, (e) = 222(48800), 235 (sh). 267(25920), 
285(22920). 320(16000) 

018 8 : ( 4 R . 5 S ) - 1 . 1 1 - h U 7 

^ n - I r b V p 4 > - 1 3 - ( 4 ~~T^ 
-b g ;b - 3 - b K a 4=- •> — 2 - 7 a b' ;i/ 
7 ^ y 4- 1 _ - E 3 f * ~ 6 i 

-2 - /y/i/^y^y 1- j\>X7, I- 1l7 
(4R. 5R) - 4 . 5 - x # * - 1 . 1 . 
l-MJ7^*n-l 3 - (4-7*^^-3- 
bKa + £/-2-7"nf;i/7*y*->) - MJ f 
* - 6 ( E ) , 8 ( Z ) - *>* x y «b i Is) ft tz 
WMO <t4tViZ&m. Ltz. 
H ferft ft? 
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mffeJSPH*. 03*. > t £32it$ 
- X + — >± 

( 2 R . 3R) -2 . 3-x#*i/-6 . 6 . 

5- j.ij7fl/^o — /M^Wl <b) 

( -s* * y/gfc&X ^/u = 3 : 2) ; lor] g° 
( * a n * ;u 2.. 0.290%) =21.7 ±3. 4* J IR 
(CH.CU) : 3050. 2980. 2930. 2810. 2730. 
1690. 1640. IMScn-' 

( b ) ( * R . 5 R ) - 4 . 5 - x jj * *> - 1 



- 1 a-]4^T 



( 1 ) - x y 

3 - (4 _ 7 ^^.;u-3-tKD*^-2~7* 
d b' ;i/ 7 * V * > ) -^Vfil'-MJ7^^* 
U-nyo^ K ( 0! 2 9 (a) ) £ (4R. 
5R) - 4 . 5 - x # * •> - 8 . 8 . 8 - h V 7 
;b*D-**h-2 (E) -Xt-*fr6«l 



»HI¥ 1-299283 (41) 

m&i&i£V> ; Rf =0.69 

« 3 : 2 ) 
04 8 9 : ( 4 R 



( 4 R ■ 5 R ) - 1 . 1 . 1 - h U 7 
J - b V u 4 ^ - 1 3 - JT3 
!r*-;U-3 - ^ K o * ■> - 2 - TP b 

"8 ( z ) - - 7 - -3 1 ^ 

«^'f*>^^x^'r;i/ (048 8) frbW2£ 

». p. 150-152* ; lor) 8° 0.265 
%) =72.5±3.8* jUVO^y-nO : 
J... ( « ) =221(44680). 231(sh), 266(22560), 
285(20560). 330 (sh) 

flfl 9 0 : ( 4 R . 5 S ) - 1 . 1 . 1 - MJ 7 ^ 
1? 3- ;u - 3 - b K a 4 -> - 2 - 7 1 a b ;i/ 



^ x y - 5 - 4 ju - 7 - * st - 4 - * 

(4R. 5R) - 4 . 5-x#+f-l • I • 
1 - h«J 7^ta - 1 2 - (4-7*^-/^-3- 
bKa + C/-2-ratf;U7a.y + >) - Kf * 
-6 (E).8 (Z) -^xy^fflliPJ&Klg 



Rf =0.31 ( * y/Mif* 

-3:2) 

5-X*4->-8 . 

- j * F - s I E j 



( a ) UR.5R)-4 



(2R . 3R) -2 . 3-x#*f-6 . 6 . 
e-F'j7;^a — >*t;-^^?»ifll (b) 

Efenfetfi&J ; Rf =0.64 (^*^y/fteExf-;u 
= 3:2) 



(4R.BS) ■ 


-1.1.1 




*B-4-kr'a*'y-12 




- 7 


* - 3 - b 


a * •> - 2 




1 b* ;i/ 


7 W * *> ) - 


' 7 * - 6 C 






- -7 x y - 5 - >f;i/-7 - 






* V — 4 H — i • 


- y •/ b 7 


y - 5 


» - * 





*tio-r*>^^xx^;t' (019 0) rfr £ 0* 2 <t 

..p. 180-182* ; [al g° (> ^ y 0.292 

X ) -77. 1 ±3.4* : UV ^ J - ) = 

i-.. it) =222(47480). 231 (sh). 267 (24840). 



285(22120). 321(15800) 

M 9 2 : ( 5 R . 6 S ) - 5 - b K a 4 > - 1 2 
~ (4-7*»^-3-bKP*-> 

"TE ^.9 ( Z ) - ^ x y - 5 - ^ ;u - 7 
^ ^ - 4 - ^ 4 v - 4 H - 1 - ^ y v ' 
b'4 y-2 - ^;u,-Kyeg^ ^;uxx -rlV 

(5R. 6R) - 5 , 6 - isK + 1 2 -. 

(4-7-fe^^-3-b KD+>-2-7 , at*;u 

7*M» - Kf*-7 ( E ) . 9 ( Z ) - v> x 

&Hfei£ttB5 ; R r =0.43 ( ^ + ^ y/ftSlx ^ 
;u = 1 : 1 ) : [a] S° (> ^ y -/i/. 0.150%) 
= 22.0±6.7* ; IS (CHsCl.) : 3580, 2950. 1745, 
1655. 1625. 1600CB"' 

( a ) (4R.5R) - 4, 5-X 
y- 2 ( E ) - X ^-/V 

(2R . 3R) - 2 . 3-x**i/-^r^y 
-^*>^W1 (b) <tP3»tc«ISCD^^«9^93iS 
L A:. 

flfer4^«a;R» = 0. 29 ( ^ + * y /8*62 x ^ ;u 
-4:1) ; [£r]g°(*na*/t/2^ 0.390%) 
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JSfSl^ 1-299283 (42) 



= 21.3±2.6' ; IB (CHiCli) : 2950, 2920. 
2860, 1690. 1640, 1100. 970cn"' 

12- 4 - 7tt /l/-3 - t Y aT'> 
- 2 - ± a H' ;b -7 1 7 * •> ) - EO E 
7 it) -£xy 

3 - (4-7tfn/-3-k 

a\Zjuy*;**>) -7 a X ju- Y U 7 * - A/ * 

x^^^i^ya^^ K ( (c) ) & 

( 4 R . 5R) - 4 , 5-X#*->-y^-2 

(E) -x*-;u^«*tfil (d) £I3i$£*gJiS<Z> 

j&Hfen&tt'&J ; C a'l 8° ( ^ o n * ;ui. . 0.650 
%) ~23.7±1.5* 
fl<9 3 



" 14 - 


7 -fe ;u - 3 - 


k 


K o t •> 


- 2 


- 7 a f 


;u ^ * y 4=- y ) 




E- * * - 




( £>. 9 


ii \ - > x y 









jHJSti^/n^f^ ( W 9 2 ) A^W2 t 

a. P . 205-207- ; (a) S° (> * J - 0. 278 
%) -115.1±3.6° s 



UV ( / 9 J -to) • * ... ( * ) =222(50960). 

232(sh). 267(27400). 285(24000), 321(16400) 

#19 4 : ( 5 R . 6 S ) - 5 - b K a * -> - 1 2 
-(4-7ir»JU--3-fc 'o4'>-2 

(5S , 6S) - 5 . 6 - X # * •> - 1 2 - 
(4 - 7 -b - 3 - t K o * •> - 2 - raf;i/ 
7 * y * 5/ ) - K f * - 7 ( E ) . 9 ( Z ) - >' x 

^fefcttlfei ; l«r] & {* 9 S - to^ 0.260%) 
= 136.2±3.8* ; 

UV (> 9 J - to) : X ... ( e ) -=221 (48040). 
271(28320). 327(13200) 

( a ) (4S.5S)-4.5-X;E*i/-y 

y-2 ( E ) - x -j- — ;\s 
(2S . 3S) - 2 . 3-xrf*>-^7**,> 
-JVfrhWX (b) £E«C«H<Z><fc£«J*8!ia 

SfetStf S3 ; Rr =0.27 (^*-*y/et&x*/u 



= 5:1) ; [<r] 8° (^DD*^i,, 0.325%) 
= 23.1 ±3.0' 



( b ) ( 



S . 6S) - 5 . 6 - x * f *> - 
- ( 4 - 7 -fe j- /b ~ 3 - t: K p^ 7 > 



-2-yaf;i/7xM'>) — K r ^? - 
} , ^ x y 



3 - (4-7tf^-3-fcKD*'>-2-r 
o tr ;u 7 * / + > ) -rat/u-Ml7i-^* 
A*^+>J*7a^H K ( 0U (c) ) £ (4S, 
5S) - 4 . 5-xrff+i/y-/y-2 (E) - 
i>-ii/i^Wl (d) t E«tc«a(Z>{t£U3* 
53 it Lfc. 

T&S&ferattE) : I a 1 8° ( 9 n o * iu J* s 0. 600 
%) =24.8±1.6 # 

ftp 9 5 i ( 5 S , 6 R ) -5-tFP»»-12 

-?.pg;i/7x;^) - K y * - 3 
TE).9 (2) -i?xy-6:^i/-7 

IQ y- 2 E3QEfcZg5 MJHB 

*t£-f S >f^i^f^ (03 9 4 ) * £05 2 £ 
PI « tc S Si © <fc^1fc £ S ii b • 
■ . p. 204-206" ; I or 1 g° ( / 9 J - to . 0 . 570 
% ) - 121. l± 1.8* ; 



UV { / 9 J — to) : ( e ) =222(51240). 

235(sh), 267(27360). 284(21400). 320(16400) 
&HferAtt1& ; [or] g° ( ^ o a 0.441 
%) -20.6±2.3" 



- T 4 - 7 -b ^ JV ~ 3 - b K a 4"- g ; f 2 
-7af;^7xM'>) - ^ h v 7 t>~ 



- (4 -7t»;i/--3-b Ko» 

y t' 7 y - 2 - ^ ;i/ ^" y eg y ^ iu x x g 

(5R. 6R) -5 . 6-I**f-14- 
(4-7tf^-3-t Ko + i/-2-raf;b 
7 * y * > ) -fh7f*-7 (E),9 (Z) - 

^Hfetfefltfittife : la] 8° 
0.424%) =66.5±2.4" : 

UV (i7DD*;i/i) : A ...(•)- 270 (28560) . 
288(sh), 324(15240) 

( a ) (5R ,6R? - 5 , g ~ x * f •> T 

^3 - Z g g to 7 I > ^ > } -7^7 T 

3 - (4-7tf/i/-3-trD*->-2-7 
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X*^*i*7*a^ K ( W 2 9 (a) ] t ( 4 R 
5R) - 4 . 5-X#*S/--/y-2 (E) - X 
(^9 2 (a) ) < d ) £ 13 » K 

fcB&i*tt«9 : l«l g° ( * a a 0.441 
%) «20.6±2.3* 



( S R . 6 S ) - 5 - k K o 4. 


•> - 1 4 


■i j d -7**^-3 rk-L" 


* •> - 2 


— -r a t* ;u 7 * / * i/ J - t 


n T * - 


1 ( E > . 4 ( 2 * - ^ x v - 4 


- -4 )V - 


T'- *J-4-±*V-4 H 


l - y 


■ ^y- 4 -* ju*y»+ r 


'J ^ J£ 



«£t«>f^i'Xr^ (W 9 6) A>^2^ 

p. 193-195' i iet) 8° 9 J -'^ 0.284 
%) -7l.l±3.5' : UV < j» * y : 

(e) = 222(49320). 232(sh). 267(25520), 
286(22680). 321(16000) 



»ffl¥ 1-299283 (43) 

ffl 9 8 : f S S . 6 R ) li^KPj^J 4 

^ T p fc' ^ 7 x ^ * -> ) zljEELz 2-^ 
~7 ( E ) . § (Z) -£xy-ft-Hf J~ 

^l^Ty- S yfeM ^ux^ T 

(5S . 6S) - 5 , 6-K*f-M- 
(4 - 7-b^-^-3-t K a * •> - 2 - r a f ;i/ 
7 * J * •> ) -fHf*-l (E),9 ( Z ) ~ 

&3&fettt±& : 1*1 g° ( * a n * JVM . 0.463 
%) = 79.0±2.2' ; 

0V ( * a a * /U4 ) i * ( e ) -270(27120). 
288(sh). 326(14960) 

( a ) ffiS . 6S ) -5 . 6-xf f ^- . 

a - 7 ( b ) . fl ( Z ) - ^ x y 

3 - (4-7tf^-3-tFn + ->-2-7' 

a tr ju y * y * •> ) -^y^fl/- F'J7*-^* 
**^^7*a-*>f K ( W 2 9 (a) ) £ (4S 
5S) - 4 . 5-x*+->-/V-2 (E) -x 

i-- }i ,fri,wi (d) tH«t:aa©^^«j*ss 



ifcftfetettfe : 1*1 o D ( * o a 0.472 
%) -18.8±2.1" 

W * ? - "l 4 - 7 -tr * ^ - 3 - £ ° 1 g I 2 

- g > a b' ;u 7 x- / 1 > ) ;T [• - 



f f E ) . 9 ( '/ ) -O 3-V - * ^ 

i - Vi - i - * * v - h - i E 

^B^-r^^^-^XX-r/^ ( 01 9 8) ^^2i 

..p. 193-195- ; [al g° (> ^ ^ 0.296 
%) «65.9±3.4' ; 

UV ( > ^ / -/U) : A •» • ( c ) =222(49760). 
232(sh). 267(25800). 285(22520). 320(16000) 

"f n - »>' x y - 6 - a ii/ - 7 - 

H - i - ^ y / b.' 5 y - 
£ -^;i/^ J yia> » ;u x 7> -r ;i/ 

(5R.6R)-5.6-x#*->-l.l. 

! - j. ij 7,uto - H - (4-7*^-^-3- 

tKD^>-2-7 # DtT;U7j:y + *y) - f H 

■f-' fj — 7 ( E ) . 9 ( Z ) - >' x y ^ « I 1 1 



i$fifer4««9;Rr =0.32(-+^^/'ftKx^ 
;u -» 3 : 2 ) 

( a ) ( 5 R . 6 R ) - 5 . 6 - x * * > - 
M . 1 i->'j7;Wp 'l 4 - (4 

?;Wx7^>l - ^ h 3 y ^ - 7 (^) , 

Q z > - 2 xii 

3 - (4-7*f^-3-t 
of;i/7*>'**>) --<y^*;u-h'J7iJ.^* 
X^^^i-yn^^f K (W29 (a) ) £ (4R . 
5R) - 4 . 5 - X 4? * •> - 9 , 9 . 9-MU7 
;i/*a-2 (E) -it-^(«8 6 (a) ) 

^i (d) t^«Kiaa©<t^«5*siiL/c. 

©fet6^«3;R* -0.72 (--** y/ft^x^;u 

-3:2) 
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UV (> ^ y - : A mm* ( t ) = 222(48800). 
235(3h), 267(25920). 285(22920). 320(16000) 
M 102 : « 1 - 7 7C?2SU;0^f31(5^T, 

(1R, 2 S ) -1-fcK 0*^-1-7*.=. 
- 1 1 — (4 - T-bf-/U-3 - t 
- 7" a b* A, 7 x >/ * > ) - ^f*-3 (E). 
5 ( Z ) -J?lX-2-U-7-f^-4-3l' 
+ 7-4 H - 1 -^y/t'7y-2-*^#yg 

(1R. 2S) - l- tKo*i/-l-7*J. 
;u - 1 0 - (4-7tfii/-3-tFD + ->-2 
-rn t^/7*y *•>) - r * ~ 3 (E).5 (Z) 
-i/xv-2->f/i/-7 -^*-4-**y- 
4 H — 1 -<<>"/k'7y-2-^^f^t F'J 

(1R.2S) -l-bKn+>-l-7x~ 
;u - 9 - (4-T-fe^/i/-3-tKD + C/-2- 
7* n b' /i> 7 x y * •> ) -7^-3 (E),5 (Z) 



->-xy-2--f^-7-^*-4-**V- 
4 H - 1 -^V'f * 5 V - 2 - * + Y 'J 

(1R. 2S) - l- fcKP*>-l - ( 3 - 
0 n o 7 x ) - 9- (4-7-fe^/U-3-t 
Kn + £/-2-rot:^7*/ + *>) - / * - 3 
(E).5 (Z) - i?xy-2-Wii/-7-f-*- 
4-rf**V-4H-l-^y*/t'7y-2-*^ 

(1R. 2S) -l-tKD4f-l - ( 3 - 
^ t3D7x^^) -1 1- (4-y-fe^/L--3- 

k (■*d + ->-2 - ro^^^x; + •>) - $ y?* 

* - 3 (E).5 (Z) -^xy-2--f/^-7- 
^ * - 4 - * * V - 4 H - 1 -Ky/f? y-2 

(1R. 2S) - l- tKo + v'-l - (3- 
7 ^ * a 7 x ;u ) - 8- (4-7-b^-^-3- 

-3 (E).5 (Z) -fl*xy-2--fJi'-7-*- 
*-4-**y-4 H — l - ^y/f7'/-2- 



(IR. 2S) - l- tm+i'-l - ( 3 - 
7 ;u * o 7 x ~ /U ) - 9* - (4-7-b^-/l/-3- 
bKo*->-3-7 , ab # ;i/7x/*:>) - J j* - 
3 (E).5 (Z) -■>'iy-2"f^-7-f^ 
- 4 - * * J - 4 H - 1 - V •/ b* 7 ^ ~ 2 - * 

/^ygt Ming; 

(IR. 2S) - l- tKo*->-l - ( 3 - 
7;i/*D7x^^) -10 - (4-7-fe^;u-3 
-t Kn*->- 2 - , /oe^7*/*S/) --r* 
-3 (E),5 (Z) -S?xy-2-4/l/-7-2" 
* - 4 - * * 7 - 4 H - 1 - 

(IR . 2S) - l- tro*->-l - ( 3 - 
7 /u * a 7 x - ;u ) -1 1- (4 -7-fef-/l/-3 
-t Ka + i/-2-ratT/l/7x/*i/) - 4 y 
*•* * - 3 (E).5 (Z) - ^XX-2--f^-7 
-f-^--4-**7-4 H - 1 - ^ y / f ^ y - 

(IR. 2S) - l- kKD*£/-l - (3- 



> h * •> 7 x ~ ;u ) - 9- (4-7-fe*;P-3- 
t K a + •> - 2 - 7" o f ;u 7 * / * *> ) - J -y - 

3 (E).5 (Z) -^xy-2->f/i/-7-*-;f 
-4-* + V- 4H-l--cv/fc*7y-2-* 

(IR. 2S) -1-U'o^-l - ( 3 - 

> h * :> 7 x ^ ;u ) -1 1- (4 - 7*^/^-3 
-tKD + C/-2-rnf;i/7*-/*>) - 4 V 
x * - 3 (E).5 (Z) - *>* x y - 2 - ;u - 7 
-f-^-4-^-*y-4 h - i - ^ y •/ t ^ v - 

2 - * ** y & h 'J 4 4 tt ; 

(IR. 2S) - l- U'aO-l - ( 3 - 
*;u#4->7*-ii') - 8- (4-7-fe^;i/-3 
-tKa*:>-2-7*afc:^7x/*S/) - * 2 

* - 3 (E).5 (Z) - *xy-2-4^-7- 
-J- - 4 - * * 7 - 4 H - 1 - y •/ fcT - y - 2 

(IR. 2S) - l- tKa*>-l - (3- 

* ;u # 4 •> 7 x - /U ) - 9 - (4-7-fe*-/U-3 
-bKo*>-2-7*nf/U7*y + £/) - ^ * 
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-3 (E).5 (Z) -^xy-2-^^~7-^ 
*-4-**v-4 H - i -^y/k'7y-2- 

(1R. 2S) - I- bKa*>-l - ( 3 - 

* ;p # * •> 7 * >u ) -1 0 - ( 4 - 7 * f- ^ - 

* - 3 ( E ) . 5 (Z) - x y - 2 - ^ ^ - 7 - 
^ ;** - 4 - * * V - 4 H - 1 - KV/tf7^-2 

- ;* ;i/ * y & - h y $ E ; 

(1 R. 2S) -1-U'd*'>-1" ( 3 - 
*;w*-*'>7i^;i/) - 1 1 - ( 4 - 7 -fe iu - 
3 - b + - 7*0 tffl/7x^ *•>) - £ 

y -r * - 3 (E),5 (Z) -i?xy-2--f^- 

7 -***-4-;f*y-4 H - i - y •/ f 7 v 

(1R. 2 S ) - 1 - t K □ + ■> - 1 - C 3 - 
> h * y * ;u # ~ ;u 7 x — ;b ) - 9- ( 4 - 7 * 
;u - 3 - k Ko*«>r 2-rotffl/7x;4'>) 

- y - 3 (E),5 (Z) -^xy-2--<;u- 
7-^^-4-^- + */ - 4 h — i - -< y •/ e 7 v 



» IS ¥1-299283 (45) 

- 2 -A/u-f /St h «i ; 

(1R. 2S) - l- tKn+S/-l - (3- 
/ h + ^*;i/**i;u7xi^) -1 0 - (4-7 
■fe^-^-3-t Ka + >- 2- rot # ;i/V*>' + 
•>) - x * - 3 (E),5 (Z) - y~ x y - 2 - 4 
;u-7-^rf--4-i**V-4H-l--<y/b- 
5 y - 2 -^^^Kt MJ HS; 

(1R, 2S) - l- kKn*y-l - ( 3 - 
> ^•>*;i/*i/i/7*i/i') -1 1- (4-7 
•fe ;v - 3 - t KD*^-2-7*ot:;U7*y* 
•>) - ^f*-3 ( E ) . 5 (Z) - x y - 2 
-U-7-ft-4-**V-4H-I - y 
•/ tr ^ y - 2 -*;v-f ygt Mjnfi; 

( 1 R . 2S) - l- tKo*S/-l - (3 . 
4-^^od*7x^;u) - to - ( 4 - 7 -fe f - ;i/ 
-3-tKD + ->-2-7*ob # ;u7jiy*y) - 
x * - 3 ( E ) . 5 (Z) - X y - 2 - -f - 7 

- ^ * - 4 - * * V - 4 H - 1 - y v' b* ^ y - 

( 1 R . 2S) -1-tKo + y- l- (2 . 



4 - i/^ do7*-^) -10 - ( 4 - 7 -fe >l* 

- 3 - t K a * •> - 2 - 7" ° f 7 * J * ■> ) - 
x * - 3 (E),5 ( Z') - y* x y - 2 - -OU - 7 

(1R.2S) -1 - kKnt->-l - (3 . 
4-y'> h * y 7 * ~ ;u ) -1 0 - ( 4 - 7 -fe * 
;u~3 - t Ka*£'-2-7*nb*rt'7W*y) 

- x * - 3 (E).5 (Z) - v? X y - 2 - -f /l/ - 

- 2 - * ;u # y « * J y »> J> E ; 

(lR,2S)-l-tKo^-l-(2, 
h * •> 7 * - ) -10 - < 4 - 7 -fe x 
;u - 3 - fc Ko4 1 '>-2-rot;v7i; + '>) 

- x * - 3 (E).5 (Z) -yxy-2--ou- 
-2 -*;p#yfit K'J 

(1R. 2S) -1-kKa+y-l - (2 . 
4 - J x- ^ 7 * - ;u ) -10 - ( 4 - 7 -fe x /!/ 



x * - 3 ( E ) , 5 (Z) - >>* x y - 2 - -f - 7 

- x * - 4 - * * V - 4 H- 1 — cy/f? y - 

(1R, 2S) -1-tKa + y- l- (3- 
i/'>f/l/7U7xiil/) -10 - ( 4 - 7 * x 
;u - 3 - b K o * ■> - 2 - 7* n f ;i/ 7 x J * •> ) 

- x * - 3 ( E). 5 (Z) -y*xy-2--ou- 
7 -x*-4-**y-4 H - 1 - ^yy'tr^y 

- 2 - * >&+ Y «; t> 1* Jg ; 

fill 103 : ffg 1 ~101 ^ gS « <Z> *> © <fc PJI$©^i£T. 

S 3 : 

(1R. 2S) -1-bKa+y-l - ( 3 - 
yo^Vx-A/) - 8- (4-7-fex^-3-k 
f'D + i/-2-rDf;i/7iM'>) - it 9 9 - 

3 (E).5 (Z) - y* x y - 2 - 4 ;u - 7 - x * 
-4 - * * v - 4 H - 1 - y •/ f 5 y - 2 - * 

(1R. 2S) -1-tKa + y- l- ( 3 - 
7*d^7*^;u) - 9- (4-7**-;u-3-k 
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K o * •> - 2 - 7* a f ;u *7 x y * ) - J + - 
3 (E),5 (Z) -S?xy-2-4JU-7-^* 
-4 - * * V - 4 H — 1 - ^ y ■/ t* 5 y - 2 - * 
yfiS* 'J 0 ±& ; 

(1R, 2S) - l- kFfl*'>-l - (3- 
7* n * 7 * ~ ^ ) - i 0 - (4-7*^-^-3- 

3 (E),5 (Z) -i/-xy-2-^^-7-^^ 
-4-**V-4H - 1 --<y/k , 7^-2-* 

ju#ytt4-h'J4i»tt; 

( 1 R , 2S) - 1 - t K a + ■> - 1 - ( 3 - 
7'Dt7x^^) -1 1- (4-7-fef*^-3- 

t (.*o*->-2-rot:/i/7x;*'>) - v 7 
* - 3 ( E ) , 5 (Z) -s;xy-2--f^-7- 

-rt/i/tfy&tr-lJ^^E: 

( 5 R . 6S) -1 . 1 . \ -hi)?JU*a- 
5-tKa + >- l3 - (4-T-fef->l/-3-t 
K o + •> - 2 - 7* a fc' ;i/ 7 x y 4- •> ) - MJ 
-7 ( E ) . 9 (Z) - -^xy-6--<^-7-f" 



ttffl^ 1-299283 (46) 

(5R. 6S) -1 . 1 . l-MJ7/U*a- 
5-tKo+f-l 5 - (4-7-fef*^-3-t 
Ko+>-2~7*ok.'/U7*y*i/) - 9 7 

* - 7 ( E ) . 9 (Z) - i^xy-6-^^-7- 

4 - * * v - 4 h - i -^y/t*? y - 2 
- * ;u *- y 62 t h »; ; 

(5R. 6 S ) -5-tro + y- l 3 - (4 
-7-fe^^-3-t ro*i'-2-7 , o^i'7x 
-h'Jf*-7 ( E ) , 9 (Z) - ^ x y 

^yv'k , 7^-2-*^#^Kt hHAtt; 

(5R , 6S) - 5- k 5 - (4 

-T-t^;i/-3-t ro*i/-2-rt3k'/l/7x 

y * •> ) — (E),9 (Z) - ^ x 

X-6--01/-7 - ?• * - 4 - * 7 - 4 H - 1 
-«y-/i£9y-2-*ji'jirylft-j-l>'J9J»l&i 
( 4 R . 5 S) - 1 - * /u 4 - t Fa 

* •> - 1 1- (4-7tf^-3-kFD*'>- 



2-7 , ot'ii/7iMi/) -9yf*"6 (E). 
8 (Z) - *>'xy-6--i^-7-f-^-4-* 
* v - 4 H - l -^y/ , t , 7^-2-*^*'yK 

( 4 R . 5 S ) - l- *A/**i/-4-tFo 
4 •> - 1 2 - (4 - 7tf^-3-t F a + ^ - 
2-rnt'^7xM'>) — K f * - 6 (E), 
8 (Z) -*xy-5-'f;i'-7-*-*-4-3f 
4v - 4 h - l - -<y/fcr^y-2-*^jKyK 

(4R. 5S) - 1 - *A/**->-4 - t KD 
**>-l3 - (4-7*f-«/-3-kFo4->- 
2--TnfA/7x>'*'>) ~ Mi f * * 6 (E), 
8 (Z) -i/iy-5-U-7-fi'-4-* 

It MJHS; 

(4R.5S) - l- *lP#*->-4-tKB 
* *> - 1 4 - (4 - 7tf ^-3 - k KD*«>- 
2 -re f;i/7 -f-h^x* — 6 (E), 

8 (Z) - ^xy-5-^;u -7-*-*-4-* 



+ 7-4 h - i-^y/^7 y-2 - * # y tt 

mt^^fe. Wiltf* ( 1 R . 2 S ) - 1 - 
t K o * •> - 1 - (3-h'i7**o;f^7* 
~ - 8- (4-7*f^-3-kFD4'>- 
2 - r a fcT/i/7 *V * > ) -***-3 (E). 
5 (Z) -•>*xy-2--f;i'-7-t*-4-* 
+ 7-4 h — i - *< y •/ & =7 y-2 - * * y fit 

MA » 
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0.1 
0.5 



Xv*)&uaY*)yjU3taxfy) 4.4 

^cf^nn^^/i/^n^^yif^tf i5.o 

1, 2-5/^oo^h77^*o 80.0 
y ) 

IIS 



Xf^->'n V EH fit & — 
Jg <b *< y *f >u 3 - +? j* 



2000s; 

lOog 
lOog 
100a« K « 



BfcJKff] (£fb-< yvjuz ^ +> j* ) £ 
/Co f&BcfiJUT. twETT#x«* fcttiftttT 



400— 700 g <z>i2© * ju* y h ^ u ^ 



iBCt* Ai*ft* Lt^f-^ A(Stathaa) ffH 

iIt:*Jl**EA*fe8L*:. 7 -7 << * * (Fleish) 
fNaOOO £ £CF'< l ) T 4 y (Validyne) h =7 y X 
f * --9--MP45-lKtg&3 *tfcSMfctt©7'V'* •> 

ttffl L,T&©W3£*1t -p fc. 

% (tt/$i) © 1 xir-'/A'M* fcttH 

(*f|R) -r-cT©KKfls£1&tt* 
£> * ^ * # y (Honaghan) $ X 7" U' — 2£ 5 £ & 

ffl UT. SAIS^-Ufc, 

«i -i. (on-strea«) K 7 v ^ 7*tM I 



5X Hi, ^i-^Ji^fCS^^T^ 
ft*:. C 0&K&IRn*<IIiSlfc £ 

©#5Xf*y/<-*2ILT, LTD. ( 0. 3 

* 2 #ia*ttT$^.Lfc. LTD.a^ft 3 ^KrtC 

(160- 3a an© 3 yrHTv^ixioo 

h*k - 100- 

(100-fcf R3<d 3 7 -r 7 y x ) 

r -5 B*/<- -fe y ■?•- ■>• *ieilL. 

sixer o ? f-ts. &ec. c«k o 
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K£*3 r tfcHj frt>m&L. &#RriSLfc. *X 
* 'J vn*- -fe* A £ . 2 N ©NaCl 4 1 G> ?K & 0. 36 N ©H,S0< 

-e<D*2'3<tLtztBm*&mrBLfri>te&L. lO.OOOx 
g Hrt'OL'Z& btltz 5©ftB!t h 'J 

^jDlfcO. 1 M <D h y X(tris)/HCl Sffiifc (pH 
7 ) *x 3 7' *? 1 ttffSK KIR (^yn^, 10- 

WvSttSSSU/cX > 'J T ■ 3 - (Escherichia 
col i ) (D * X * 'Jfy.K ( 2 ) 3t>^«5SS^ 
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